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PREFACE. 

{TO THE FIRST EEHTIQN.) 



OuE Editorial kbora for tlie first year are now concluded, and it is with some grati- 
fication, tliat we complete thiB* the first volume of 

THE MAGAZINE OF SCIENCE AND SCHOOL OF ARTS. 

We began by a pl^iin, straight- forward statement, {see page \J of our object aad 
intentions, determined to act up to them to the best of our ability. We have done so^ 
and can boldly appeal to our friends and constant readers — whether wc have nr»t 
cxceedwl our promises ? We have recorded every thing new and valuable — explained 
jiumerous most important Philosophical Inatrumenta — have ourselves "written nearly Two 
Hundred Origin id Papers on Scientific Maiiipulatiun, or explanjitory of interesting; 
Proceases, (some of which were never before made iiablic) — have answered One Hundred 
«cd Seventy Queries, and conducted, we trust with courtesy and attention, an extensive 
Correspondence. If we have delayed for a week or two, at any time, to give the 
information sought after, it has been only because we were desiroua, in the meantime, 
to search out the best and fullest information — thuf, the request of a single receipt 1ms 
often produced a full description^ — a hint has suggested an interesting process. Hence 
bave arisen the papers on Gilding, Lackering, Bronzing, Mcdalling, and v^ry many others ; 
which, we flatter ourselves, are useful to all future inquirers. Had tliis plan not been 
adopted, our Magazine would have been " a thing of shreds and patches ;" at present, 
however individual patience mav have been tried, the general value of the volume hns 
been greatly Increased, for all is, as far as possible fur us to have made it, fully perfect, 
complete, and instructive. 

The above ■wiU easily account for the circumstance that so many scientific subjects 
have not hitherto been explained — GaJvanisra, Electro -Magnetic Action , Pneumatics, the 
Luccnml and Oxy- hydrogen Microscope, Polarization of Light, some departments of the 
Fine Arts, particularly the different styles of Engravings Lithography, dic^ — the subjects 
of Varnishing, Assaying, Botany, Geology, and numerous others. Some of these have 
been long prepared, and will be immediately entered into in the second volume. Science, 
indeed, offers so many experiments, affords so much delight, gives rise to such new and 
unlooked-for results, and contributes in so great a degree to improvement in the arts of 
life, locomotion* and commerce; besides giving us a rational, and extensive knowledge 
of the works of nature, that we can have no hesitation in promising ^till more valuable 
matter for our future pages than that which has gone before. 



l^RBFACB. 

Bnt it 18 somewhat irksome to record our own endeavomv and our own anxiety ; 
hor is it further necessary. The constantly and steadily-increasing sale of our work. 
Week by week, and month by month, is our best reward. It has reached a degree of 
extension, not only above our most sanguine hopes, but which at first we believed 
impossible for any such a periodical to have done ; which gives us the most encouraging 
expectations for the future — and which will excite us onwards in our useful course 
with renewed vigor, and we trust, having now greater experience, with renewed and 
increasing success. 

It remains for us now only to return thanks to our very numerous Contributors^ 
Subscribers, and Well- wishers, and this we do sincerely and heartily,— begging to assure 
them, that if we have not at aU times followed their advice, attended to their requests, and 
inserted the contributions which they have been so kind as to send us, it has been 
because of circumstances, which we could not fully explain, not from a disregard toward 
them ; for if we have had one endeavour more than another, it has been to treat all with 
equal respect and equal attention. 

THE EDITOR. 
55, Great Pretcot Street, 
ApHl Ut, 1840. 



PREFACE TO THE SECOND EDITION. 

Thb sale of « volume of a Scientific Magazine, being so great as to warrant the expense 
of a large reprint, and still more so to justify the additional outlay of stereotyping, 
is unparalleled in the history of periodicals; — ^yet such has been the case with this 
volume. The proprietors have therefore taken the opportunity of having a careful revision 
of the whole, a uniform type preserved throughout, additional wood-cuts inserted where 
the text was obscure, the introduction of new and interesting matter, instead of answers 
to correspondents, advertisements, and other ephemeral notices, and such other improve- 
ments as have a tendency to promote uniformity, and add additional value to the whole 
series, which is now proceeding through the Third Volume. 

THE EDITOR. 
27, Cottage Grove, 
Attgutt, 1841. 
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HE incmasiji.^ desire amoui; i\\i U 
clasfie^ for rations! andsci^JiCilio 
arm^:^emeDt, uidt3ct'S thePropri- 
etiTtrs in offer to the Public this cheap 
and useful publication. 
The intention is three-fold, Firstj to record, 
explain, and illustrate all useful discoveries made 
from time to time in the Mechanicai. and 
pHYSipAL Sciences, and to give full and accaratft 
descriptions of all new and interesting Philoso 
PHiCAl' Apparatus and Experiments. Besides 
whijch, this part of the work will contain critical and 
popular Papers on every division of Natural 
Philosophy and Chemistrt, Elbctricitt, 
G,ALVANiSM, Magnetism, Electro and Thermo- 
~ Iagnetism, will meet with especial attention ; and 
ire we flatter ourselves we have some strength of 
[perience and correspondence. 
Astronomt, particularly in the making of 
lustrative Apparatus — an account of whidi is 
iven in no work whatever. 
Optics and Optical Instruments, with the 
;nt improvements and discoveries in Microsco- 
pic Science, now of such paramount value in 
understanding the works of nature. That new and 
wonderful Science, the Polarization of Light, 
will receive adequate illustration, as well as the 
valuable Soiences of Mechanics, Hydrostatics, 
Hydraulics, and Pneumatics, with their appli- 
cation to Manufactures, to Locomotion, and to the 
Steam Engine. 

Secondly. — Our intention is to supply what we 
have long considered to be much wanted, a School 
OF Arts, or a manual of the processes of manufac- 
ture and of manipulation, employed in the Fine and 
Ornamental Arts, as well as in the more strictly 
scientific subjects. Thus we shall endeavour to give 
plain instructions to perform with success the Arts 
of Metal and Wood Engraving, Modelling 
and Casting, Carting and Ornamental Turn- 
ING. The various styles of Drawing and Paint- 
ing — ^Working in Glass and Japanning — 
Buhl and Mother-of-Pearl Work, &c. &c. 

Natural History, though forming no essen- 
tial part of our plan, will not be wholly neglected. 
It will, indeed, be necessary to allude to many 
natural objects when treating of the Microscope. 
Also, the collecting, the preservation, Ac, of 
N9. 1.. Saturday. AprU 6Ui, 1839.— Price 1)4. 



Animals and Plants, as well as the cleaning and 
beautifying Shells and Minerals, will legiti- 
mately come within the class of the Ornamental 
Arts. Beyond this, we cannot at present, promise — 
unless, indeed, to give from time to time such short 
and incidental notices of the productions of our own 
country, as it may be useful for all to know, and 
which do not int^ere with the more immediate 
objects of our Publication. 

Thirdly. — To give a Critical Review of such 
New Publications on Science and Art, as £ill under 
our notice, that the student shall have a goide (o 
his choice of books, and that the stranger at t 
distance may learn what to purchase with advantage. 

Thus we hope to enlist among our readers every 
class of persons. The gentleman who employs his 
leisure hours in works of genius or fimcy, equally 
with the artizan who lives by his manual dexterity-— 
the lecturer who explains the intricacies of science, 
and the student who is but entering its intricate 
paths — begging to assure them all, that what will 
be offered as original is mostly the result of long 
experience, and what is taken from others shall be 
only from the most authentic sources. We shall be 
especially solicitous that nothing trivial or incorrect 
be presented to our readers at any time ; for, how- 
ever much we may endeavour to render a subject 
familiar, (and this we always intend to do,) we shall 
still examine the mathematical principles upon 
which it depends, and the philosophical &cts con- 
nected with it, and where tests like these cannot be 
applied, we shall endeavour to examine it by the 
still stronger rules of common tente. 

But with all these good intentions our task will 
be difficult, unless we know the particular desires 
and deficiencies of our readers. We, therefore, 
solicit their communications, whether queries for 
their own information, or such answers to the diffi-> 
culties of others as their own employments and tastes 
may have made them capable of removing. We 
also solicit their opinions and suggestions, and beg 
an early knowledge of their own discoveries, and 
information as to the discoveries of others ; being 
well aware, that, although we have been promised 
every assistance from first-rate practical and sci* 
entific men, and intend actively to .employ our* 
selves, to obtain for our readers the ear^t in* 
formation upon all matters of interest, yet without 
the co-operation of our general, and as yet unknown 
friends, much that is valuable must be lott. 
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TnE CAMEUA OUeCUKA, 



This livBtrument* the object of the nho^e- cnfjrEiviuf^. 
and pracnt description, t\si!^ ijiveiited hj Frinr Bucou 
more than five Imndrtil yt^ura ugt>. It is of tiuch 
simple const rutition UiS to be easily unilL^pTtood. mid 
represents ihp objects sulycctcd to it in uU thfir 
vivid eobrg, and with so unerring a hdelityj that it 
has always beeii d favLjrite Jimu&enieiit to view its 
varied and aniniEittnj^ pu:taiTs. Tbe following is an 
explanation of itL^ tionBtraotion 3 — 

Hie etii^'ravmg r^pr^^sents a room, into whifli the^ 
light peiietraUiiS only lb rough tihe top nt C. The 
rays of light A^ tinged with thf^ oolcr of iIih ohjecb^ 
reflected, paasi throui^'Li a hole in Lbe aide of the 
upper part of the inalrnmi^ntj and strike uj^on the 
looking-glass or reflector B, frtnu this tlit^y firt> cast 
down upon tJje doublti eonvex lens Ct fixed in the 
cross partition F G— here they diverge in proportion 
to the focus of the ipud, and ptwssni^ on^sards ane 
at last met by the white table below, D E, where the 
original objects are vivitlly depicted. The accuracy 
of proportion and truth of perspective will, however, 
not be ensured by a flat tLihle, as will be Evidsrit 
upon connidering that on a tlat surfrkoe the rayp of 
light passing thnni^h the iens will be sburter hi the 
centre of the picture than those that reach tlie sides ^ 
(as is flcen in thu figure 1) in consef^HencCt the repre- 
sentation v^ill be somewhat distorted, and als^o in ore 
brilliant towards the eentre than near the circnra- 
ference of the fidd of view* To renif^dy tlds, two 
methods eng^ei»t themselves * one^ to hfive tiie table 
D E part of a hollow sj^ihere of a radius according 
to the dieUnee of the knii^ Ttii* jirrwgetncnt haa 
a serioiis oljjcction in dehneating^ the objticU rtsiJ re- 
sented, because of the impossibility of laying a sheet 
of paper on a spherical body. An alteration, there- 
fore, of the lens itself is the only remaining re- 
source ; if this, instead of being double convex^ be 
a meniscus glassy (that is, like a watch glass, thick 
in the middle,) having its concave side next the 
object, and if nulii of tiie two surfaces be as 1 to 2, 
the outi||r rays will be rendered longer than those 
near the centre, and by this means the correctness 
»Dd brilliancy of the picture will be greatly increased. 
The upper part of the instrument is made to turn 



thvc:h 



mcoTia the 
f thu land- 
n joint 
ii^-gla^s. 



round upon a proov^ iit F fj. by 
rertt?itor may be dir n.UiI to any si! 
scape I the reflt'ctor B is nlsa movtubl 
near the centre of its sides^ like a dres: 
and thus it is made to rttlt*e:t eitiier distant 
Dbje(?ts. The htfle iti Ibe side^ at the top, mai 
a convex lens inserted ui it, but although 
contriTunce a lart;or fitdd of \ lew is obtained, 
liancy is loi^t in ecpinl proportion, 

For/iifilE CtiTrtera. — ^This instrument has 
modi ti eat ions ; tln^ abovt^ iii:m^tructifm may be'aiiapii 
to a large conical box, there being one hole or mo! 
eut in the Aide of it, to view the objects represent! 
on the table wit bin. A very conveoient portal 
camera obscura for drawing- landscapes or otb< 
objecU is ibowu in the folio wiug figure » 



(hii 




where A is the meniscus with its concave side upper- 
most, and the radius of its convex surface being to 
the radius of its concave surface as 5 tib 8, and B a 
plane metallic spaculum, inclined at an angle of 45° 
to the horizon, to reflect the landscape down 
wards through the lens A. The draughtsman in- 
troduces his hand with the pencil through an open- 
ing in the side, made in such a manner as to allow / 
no light to fall upon the picture, which is exhibited 
on the paper at C, a cloth covering over the man. 
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The tube containing the mirror and Icii* can be 
turned round by a rod within, and the inclination of 
the mirror changed, so as to introduce objects in 
any part of the horizon. 

The Box Camera is still more portable, and may be 
constructed with yet greater facility, as follows : — 
Procure a box 12 inches long, 6 wide, and 4 deep. 
In the centre of one end place a lens, as before, (a 
common double convex lens, of about 10 inch focus, 
and which costs 6<f., will do very well,) and inside 
the box at the other end a piece of looking glass, at 
an angle of 45", that is, half way between the verti- 
cal and the horizontal line, to reflect the objects 
upwards. That these may become visible, a part of 
the top of the box over the looking glass is cut away, 
and its place supplied with a piece of ground glass, 
the ground side to be placed uppermost. The in- 
strument is now complete, except a blind or shield 
is required to keep extraneous light from foiling upon 
the picture. This is effected es^y, by the piece of 
wood which was removed from the top to make way 
for the glass being still suffered to remain suspended 
over it at a convenient distance. 




In the above cut A is the lens, B the looking 
glass reflector, and C the plate of ground glass upon 
which the view is made apparent, and D the shield ; 
tiie latter is capable of being moved up and down, 
to shut off as much light as may be advisable, and 
the lens is sometimes made to slide in a tube, in 
order that its focus may be better adjusted to the 
reflector, and that the objects depicted may be 
rendered as clear and vivid as possible. The action 
of the instrument will be easily understood ; the 
light from the objects around is thrown upon A, 
they pass onwards to the reflector B, and are cast 
upwards to the lower side of C. This being trans- 
parent, they are seen on its upper side by a person 
looking into the instrument. 

ELECTRICITY. 
Electricitt of all sciences has during the present 
century made most rapid strides, and stands pre- 
eminent in explaining the grander and more import- 
ant universal phenomena of nature. It gives an 
explanation of the workings of a subtle and elastic 
fluid, called the electric fluid, which is distributed 
throughout all creation, remaining while at rest im- 
perceptible to us, but when disturbed by mechanical 
friction, heat, or chemical action, producing all those 
sfifects called Electrical and Galvanic ; perhaps Mag* 
letic also. 

The lightning, the Aurora Borealis, the water-. 
pout, the whirlwind, the rolling pillars of sand of 
he desert, are but a few among the numerous effects 
»f that powerful action of the fluid produced by fric- 
ion, and which is usually called free electncity ; 
rictional electricity; or electricity of tentiotif a 
cience which from its first discovery has always 
een popular, not merely from its utility, but from 
le extreme beauty, and infinite variety of the experi- 
leiits which illustrate it, most of which may be per- 
*iut\cd with but ordinary trouble, and at little danger 
• c-vpcuse. 



Singular it is that a universal fluid such as this, 
should not have been known to exist until about 200 
years ago, yet electrical appearances were then first 
observed, and ^e more surprising, as there is 
scarcely an action we can do, and scarcely a motion of 
inanimate nature can take place, be it mechanical or 
chemical, which does not in some manner disturb 
the equilibrium of the electric fluid. The impinging 
of cloud upon cloud — the evaporation of moisture 
from the earth's surface — the fall of rain — the rolling 
of the ocean — are all stupendous electrical machiaes, 
and it requires only a concurrence of favorable cir- 
cumstances to render the disturbance perceptible to 
one or more of our senses. 

The proof of the universality of the fluid, and the 
facility of its disturbance will be evident by the fol- 
lowing experhnents, which are peiformed without 
the aid of a machine of any kind. 

ON EXCITATION. 

Ex, 1. — Take a piece of common brown paper, 
about the size of an octavo book, hold it before the 
fire till quite dry and hot, and draw it briskly under 
the arm several times, so as to rub it on both sides 
at once by the coat. The paper will now be found 
so powerfully electrical, that if placed against a 
wainscot or the papered wall of a room, it will 
remain there for some minutes without falling. - 

Ea;, 2.— If while the paper remain fixed to the 
wall, a light fleecy feather be placed against it, it 
will adhere to the paper in the same way as the papec 
adheres to the wall. 

Ex, 3.— If the psqper be again warmed, excited, 
and hung up, a thread attached to one comer of it, 
it will hold up several feathers on eadi side ; should 
these £all off from different sides at the same time, 
they will cling together very strongly, and if after a 
minute they be all shook off together, they will fly 
to one another in a most extraordinary manner. 

Ex, 4. — Heat and excite the paper as before, lay 
it on a table, and place upon it a ball, about the size 
of a pea, made of elder pith ; this ball wUl immedi- 
ately run across the paper, and if a needle be pointed 
towards it, the ball will again travel to another part, 
and so on for a considerable time. 

Ex, 5. — Rub the end of a stick of common sealing 
wax, or a piece of amber, on the coat-sleeve, when 
it readily attracts from the table, bran, filaments of 
linen, minute scraps of paper, &c., and holds them 
suspended in the air. 

Ex, 6. — ^Take two pieces of white paper, warm 
them at the fire, place them upon each other on a 
table or book, and rub strongly the upper paper with 
a piece of India rubber; the paper will now be 
tbund strongly electrical, so as to adhere together 
with {:uch force that it requires some trouble to sepa- 
rate them, and when separated and then made to 
approach each other again, they will immediately 
nish together a second time. If they be separated 
from each other in the dark, a flash of electrical 
light will be seen between them, most frequently 
accompanied with a cracking noise, which is the 
electric spark, and thus showing the electric fluid 
in sufficient quantity to be perceptible to the eye 
and ear. 

Ex, 7. — Take two silk ribbons, one black, tiie other 
white, each about three feet long; warm them at 
the fire, holding them up flat against each other with 
one hand, and draw the thumb and fingers pf the 
other hand briskly over them several times ; they 
will thus become powerfully excited, and although 
I the upper ends of the ribbons be forcibly sepaiat^ 
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to the distance of a foot or more, the lower ends 
will still cling together. 

JSar. 8. — Ano^er instance of electric repulsion is 
seen when a bunch of long hair is cotnbed before a 
fire, ^* each particular hair will stand on end,'' and 
get as far as possible from its neighbour. 

Ea^, 9. — Support a pane of glass, (first warmed,) 
Upon two books, one at each end — ^place some bran 
Underneath it, and rub the upper side with a warm 
black silk handkerchief or a piece of flannel — the 
biin will now fly and dance up and down with much 
Irapidity. 

Obs. — In this way electric attraction was first 
discovered. A glazier, cleaning some window- 
■ashes lying on a table, obserred the small particles 
of whiting underneath to jump up and down ; but it 
was long afterwards before the cause of this was 
known to be electrical. 

(Continued on page lO.j 



PNEUMATIC TELEGRAPH. 

A PNEUMATIC telegraph has been invented by Mr. 
S. Crosley, an operative model of which is to be 
seen at the Polytechnic Institution, Regent Street. 
Atmospheric air is the conducting agent employed 
in its operation. The air is isolated by a tube ex- 
tending from one station to another ; each extremity 
of the tube being connected with a vessel containing 
a small volume of air in direct communication with 
the air in the tube. This vessel is employed as a 
feservoir to compensate for any increase or diminu*' 
tion which must necessarily arise from compression, 
or from changes in the temperature of the air^ 
and for supplying any casual loss by leakage ; the 
vessel must, therefore, be capable of enlargement 
and contraction in its capacity, after the manner of 
bellows, or as a gas-holder, by immersion in water, 
so as to maintain, uniformly, any particular degree 
of compf ession which may be given to it. 

It wiU be evident to every one acquainted with 
the physical properties of atmospheric air, that if 
any certain degree of compression be produced and 
maintained in the reservoir, at one station, equili- 
brium will rapidly succeed, and the same degree of 
compression will extend to the opposite station, 
where it will become visible to an observer by means 
of a pressure index. 

Thus, with ten weights, producing ten different 
degrees of compression, distinguished from each 
other numerically, and having a pressure index at 
the opposite station, marked by corresponding 
figures, any telegraphic numbers may be transmitted, 
referring in the usiial way to a code of signals, which 
may be adapted to various purposes and to any lan- 
guage. The only manipulation is that of placing a 
weight of the required figure upon the collapsing 
vessel at either station, and the same figure will 
be represented by the index at the opposite station. 

Previously to making a signal, the attention of 
the person, whose duty it is to observe it, is aiTested 
by means of a preparatory signal. 

The communication between one extremity and 
the other may be made known at intermediate sta- 
tions) by connecting with the air tube indexes, cor- 
responding witli those at the extremities; but in 
order to avoid the necessity for additional sounding 
apparatus, which would retard the communications 
tetween the extremities, it would, be necessary to 
limit such intermediate communications to stated 
periods, so that an observer might be in attendance. 



I A trial was made with a tube of one inch in dia* 
meter, very nearly two miles in length, returning upon 
itself, so that both ends of the tube were brought to 
one place : — the compression applied at one end, 
was equal to a column of seven inches of water ; and 
the effeot on the index at the other end appeared in 
fifteen seconds of time. 

Laws have been propounded by eminent men on 
the expenditure of aeriform fluids through conduit 
pipes, and of the resistance of the pipes ; but these 
are not strictly applicable to the present question. 
Under all circumstances, it seems desirable exp^- 
ments on a practical scale, at extended distanoest 
should be resorted to, as the most satisfactory guide, 
for carrying into effect telegraphic communications 
of this kind. 

The following is a representation of the instm* 
ment of Mr. Crosley, which will be easily under* 
stood from the above description. 




A is a cylinder of air at one extremity of the line, 
C is supposed to be a distant station, B the tube 
which connects these places, D the index at one of 
the stations ; each cylinder or air vessel contains a 
little water, with a pipe below the surface of it. 
When the air at one end is compressed, the com. 
pression extends equally throughout the whole ex» 
tent of the instrument, and pressing upon the surface 
of the water, raises it in the gages or index tubes 
equally at all the stations ; these being numbered, 
and the numbers made representative of certain 
previously arranged signals, indication is of course 
readily communicated. F is a funnel to supply the 
water, to produce the proper adjustment at first, 
and also if it should become incorrect by leakage 
or accident. G a pipe leading to a further station, 
capable of being acted upon at the same time as the 
second, or by a cock each may be shut off as 
required. — Phil, Mag, 

THE NOVEMBER METEORS. 

Shooting stars and meteors burst from the clear 
azure sky, and darting along the heavens, are ex- 
tinguished without leaving any residuum, except a 
vapour-like smoke, and generally without noise. 
Their parallax shows them to be very high in the 
atmosphere, sometimes even beyond its supposed 
limit, and the direction of their motion is for the 
most part diametrically opposite to the motion of 
the earth in its orbit. The astonishing multitudes 
pf shooting stars and fire balls, that have appeared 
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within these few yean, at stated periods, over tine 
American continent, and other parts of tiie globe, 
warrant the conclosion, that there are myrbds of 
bodies revolving in groups round the sun, which 
only become visible whiii^iiifliiined by entering our 
atmosj^ere. 

One of these groups seems to meet the earth in 
its annual revolution on the 12th and 13th of No- 
vember. Several very remarkable instances have 
occurred. 

On the morning of the 12th of November, 1799, 
thousands of shooting stars, mixed with lai^ me- 
teors, illuminated the heavens for many hours over 
the whole continent of America, from Brazil to 
Labrador ; it extended to Greenland and even Ger- 
many. Meteoric showers were seen off the coast of 
Spain, and in the Ohio country, on the morning of 
the 13th of November, 1831 : and during many 
hours on the morning of 13th of November, 1832, 
prodigious multitudes of shooting stars and meteors 
fell at Mocha on the Red Sea, in the Atlantic, in 
Switzerland, and at many places in England. But 
by much the most splendid meteoric shower on re- 
cord began at nine o'clock in tiie evening of the 
12th of November, 1833, and lasted till sunrise 
next morning. It extended from Niagara and the 
northern lakes of America to the sou^ of Jamaica, 
and from 61 degrees of longitude in the Atlantic to 
100 degrees of longitude in central Mexico. Shoot- 
ing stars and meteors, of the apparent size of Jupi- 
ter, Venus, and even the full moon, darted in myri- 
ads towards the horizon, as if every star in the 
heavens had started from its sphere. They are des- 
cribed as having been frequent as flakes of snow in 
a snow storm, and to have been seen with equal 
brilliancy over the greater part of the continent of 
North America. 

Those who witnessed this grand spectacle were 
surprised to see that every one of the luminous 
bodies, without exception, moved in lines which 
converged to one point in the heavens : none of 
them started from that point ; but their paths, when 
traced backwards, met in it like rays in a focus, and 
the manner of their fall showed that they descended 
from it in nearly parallel straight lines towaids the 
earth. 

By far the most extraordinary part of the whole 
phenomenon is, that this radiant point was observed 
to remain stationary near one of the stars of the 
lion for more than two hours and a half, which 
proved the source of the meteoric shower to be 
altogether independent of the earth's rotation, and 
its parallax showed it to be far above the atmo. 
sphere. 

As a body could not be actually at rest in that 
position, the group must either have been moving 
round the earth or the sun. Had it been moving 
round the earth, the course of the meteors would 
have been tangential to its surface, whereas they 
feU almost perpendicularly, so that the earth in its 
annual revolution must have met with the group. 
The bodies that were nearest must have been attract- 
ed towards the earth by its gravity, and as they 
were estimated to move at the rate of fourteen miles 
in a second, they must have taken Are on entering 
our atmosphere, and been consumed in their passage 
through it. 

As all the circumstances of the phenomenon were 
similar on the same day and during the same hours 
in 1832, and as extraordinary fights of shooting 
•tars were seen at many places, both in Europe and 
America, on the 13th of November, 1834, and also 



on the same di^ of every succeeding year, tending 
also from a fixed point in the const^tion Leo — it 
has been conjectured with much apparent probabiH^ 
that this group of bodies performs its revolution 
round the sun ni a period of about 182 days, in an 
elliptic orbit, whose major axis is 119 milfiom of 
miles ; and ^lat its aphelion distance, when it comes 
in contact with the earth's atmosphere, is about 95 
millions of miles, or nearly tiie same with the mean 
distance of the earth firom the sun. This body 
must have met with disturbance after 1799, which 
prevented it from encountering the eartii for 32 
years, and it may again deviate from its path from 
the same cause. How hr these conjectures respect- 
ing the form and position of the orbit correspond 
with observation, time alone will show ; but every 
circumstance tends more and more to confirm tiie 
existence of a zone composed of millions of Httie 
bodies, whose orbits meet the plane of the eeliptie 
towards the point which the earth occupies each year 
between the 11th and IStii <^ November. Thus, as 
M. Arago observes, a new pknetary world is about 
to be revealed to us. — Mn. SomervUie, 

ON SKINNING, PRESERVING, AND 
STUFFING BIRDS, FOR CABINETS. 

Havb ready for use some cotton wadding, some 
burnt alum in powder, a blunt moderately-large 
wire, about four inches long, and a pair of scissors : 
and if the stuffing and mounting are to be proceeded 
with immediately some tow, some iron wire, with a 
file to point it, a long tapering brad-awl, and various 
sprigs of wood will also be necessary. 

In proceeding to skin the bird, it should be laid on 
its back with the feathers of the breast separated to the 
right and left, when a broad interval will be disco- 
vered reaching from the top to the bottom of the 
breast-bone. The scissors must be inserted at the 
point of the bone,and cut the outer skin from thence 
to the vent, taking care not to penetrate so deep as the 
flesh, or upon the inner skin which covers the intes- 
tines. The skin will then be easily separated from 
the flesh, in larger specimens by the fingers, in smaller 
by passing the blunt wire between the skin and ike 
body observing at all times to push the skin rather ^an 
pull it, which is very likely to tear, or to stretch 
out of shape, — the legs may then be slipped up, and 
are to be cut through at &e middle of the thigh- 
bone, and all the flesh upon the skin carefully cut 
away, and the clean bone rubbed with the burnt 
alum. This must also be rubbed over every part of 
the skin as separated from the flesh, in oi^er to 
prevent soiling it with blood, and to preserve it 
afterwards from the depredations of insects. 

The skinning is now to be continued to the rump, 
which is cut off close, but so as not to injure the 
tail feathers. The lower part of the body being 
now loosened, the skin may be drawn back till the 
wings prevent its being drawn further. The wings 
are then to be drawn out and cut off at the shoulder, 
the upper bones being cleaned and rubbed as the 
legs had been before. The skin is still drawn back, 
(but not so as to stretch the neck,) until the base 
of the skuU is laid bare, when the whole body is cut 
away dose to the skull, and also a part of the back 
of the skull itself, in order to take out, through the 
opening of the brains, the eyes, and any fleshy part 
not wanted in the stuffing. When the skin is wiped 
dry in every part, and examined, in order to re- 
move any particle of flesh or fat that may adhere to it, 
the operation of skinning is eomplete, and nothing 



Digitized by 



Google 



I^IAGAZINE OF SCIENCE. 



remains to be done, but to put a piece of cam- 
phor into the skull as a preservative against insects, 
l^iose who are particular in the beauty of their col- 
lection, place artificial eyes in the orbits while the 
skin is yet pliable, not waiting for the time of stuff- 
ing, which may be done at any future time. 

Some birds require a somewhat different treatment, 
as the large-headed birds, like the duck and wood- 
pecker ; these will not admit the skin being drawn 
over the head. In such a case make an incision 
under the throat, through which remove the greater 
part of the head ; also in seal-birds, the fat is often 
very troublesome — should it prove so, pounded chalk 
will be found an excellent absorbent. When the 
skins are merely wished preserved, the bones of the 
legs and wings should be wrapped round with cotton 
or tow, so as to supply the place of the flesh. The 
skin is then hung up by the heels to dry, in a cur- 
rent of air, the head being supported lest it stretch 
the neck too much. 

In keeping bird-skins, each should be wrapped in 
a piece of paper and placed in a close dry drawer or 
box, along with camphor, turpentine, or myrrh, or 
any other strong aromatic. 

Some persons have not sufficient faith in the pre- 
servative effects of burnt alum, but prefer anointing 
the skins either with the arsenical soap of Be- 
coeur, or else washing them in a solution of coiro- 
sive sublimate, as recommended by Mr. Waterton, 
and now used so extensively in the preservation of 
all objects of natural history in this country. 

[We give tiie receipts in our present number.] 

It will be remarked that some parts of birds, 
particularly those naturally divested of feathers, as 
the necks of vultures, the combs of the Gallinaceous 
tribe, and the legs of most of the larger kinds, change 
color soon after death, and also that the color of the 
eyes cannot be preserved. It is therefore absolutely 
necessary that such notes should be made while the 
bird is yet alive, or soon afterwards, and sent home 
along with foreign bird-skins, as will enable a person 
here to imitate nature more accurately than he could 
otherwise do without these very requisite observa- 
tions. It is, moreover, of considerable importance to 
mark the age of the bird and the season of the year 
when taken, because the plumage changes much by 
these circunstances. 

(^Continued on page 28.^ 



REVIEWS. 

Z%« Year Book of Facts in Science and Art— 2S8 

PageSf with Engravings — Simpkin & Co. 
We hail with unfeigned pleasure this old friend 
with a new name, and have read it with the same 
zest as "The Arcana of Science" of former years. 
It is a continuation of that well-known work — com- 
piled by the same Author, and with the same acute 
perception of what is useful and agreeable. It is, 
indeed, a boon to the rational inquirer to be furnished 
with so accurate, so extensive, and so cheap a man- 
ual of all the facts and improvements discovered in 
science, useful arts, and manufactures, throughout 
the world, for a whole year, at so small a sum as 
five shillings. It must have cost its talented Author 
immense research and expense in its compilation 
from such varied and numerous sources. We give 
, tiia fifllowing extracts : — 
* Prepared Charcoal for Fuel. — " Charcoal, bro- 
ken into small pieces, and steeped in a mixture 



composed of two gallons of water, one pound of 
quick lime, and ten ounces of salt, can be burnt at 
a slow rate, without the evolution of carbonic acid 
gas being sensible. It is known that lime will 
never absorb more thaq^from sixty-two to sixty- 
four per cent, of the carbonic acid gas of which it 
is deprived by burning ; also, one pound of char- 
coal will, during combustion, produce as much car- 
bonic acid gas as can be absorbed by three nonnda 
of lime." ' ^ 

[This is believed to be the preparation used in 
Joyce's patent stoves, of which so much has been 
said lately. — Ed.] 

Pendulous Printing Press. — *' Invented by Mr. 
Thomas Edmondson, for the purpose of dating the 
tickets given to passengers on the Newcastle and 
Carlisle railway. Upwards of 10,000 tickets can be 
printed by it with one supply of ink. This is ac- 
complished by means of a riband, saturated with a 
peculiar inking composition, attached to two small 
rollers, and shifted by the pressure of the finger 
against the instrument. The impression, which is 
dry and permanent, is obtained by simply putting 
the ticket into a space left for it in the centre of the 
press." 

Nail-Making in America. — " The first attempt to 
manufacture cut nails in New England was made 
in the southern part of Massachusetts, -in the revo- 
lutionary war, with old iron hoops for the material, 
and a pair of shears for the machine. Since that 
period, besides supplying the consumption of the 
United States, estimated at from 10,000.000 to 
100,000,000 pounds, and at a price not exceeding 
the duty, machines of American invention, for the 
manufacture of nails, have been introduced into 
England ; and immense quantities of nails have been 
exported from the United States to foreign countries 
during the past year." 

[The machines here alluded to manufacture all 
those varieties of cut brads, nails, &c., now in such, 
general demand here. — Ed.] 

Economy of Gas. — "A flame, consuming one- 
fifth of a cubic foot of gas per hour, will bum in a 
chamber and not be liable to be extinguished by the 
opening and shutting of doors ; and, if due precau- 
tion be used, a flame may be preserved with a con- 
sumption only of one-eighth, or one-tenth, of a foot 
per hour." 

Prepared Fuel for Steamers.—** A series of trials 
has been n^ade at Woolwich Dock-yard with 
* prepared fuel' for the use of Her Majesty's 
steamers. This fuel is a composition of * screened' 
(otherwise almost uselessly small) coal, river mud, 
and tar, cast into brick-like moulds. In an 
engine worked with it, the consumption for six 
hours forty-five minutes was 750 pounds ; the same 
engine, for the same period, requiring 1,165 pounds 
of north-country coals to keep it going ; showing a 
saving of 415 pounds in favor of the new fuel. Next 
day, Welsh coal was used, and 1,046 pounds were 
consumed; and next, 1,098 pounds of Pontop coals 
were consumed during the six hours forty-five . 
minutes ; the engine e^ly performing the same 
work with 680 pounds of the prepared fuel ; thus 
showing a reduction of 418 in favor of the invention. 
On the average of consecutive days, it required about 
fifty pounds less of the prepared fuel to get steam 
up, which was not only better maintained by very 
little feeding, but more readily obtained by the 
inflammable nature of the material. It has besides 
the advantage of being stowed away in a cora])acts^ r-^ 
state, and not liable to act as a shifting balList-" 



Digitized by 



Google 



MAGAZINE OF SCIENCE. 



The Oaudin Light.— *' On October 19, there 
'Vfen exhibited before the French Academy of 
Sciences some experiments in a new method of 
ilhimination proposed by M. Gaudin, which is 
stated to be an improved modification of the splen- 
did Drummond light. While Drummond poors 
a stream of oxygen gas, through spirit of wine, upon 
unslaked lime, Gaudin employs a more ethereal 
kind of oxygen, which he conducts through burning 
essence of turpentine. The Drummond light is 
1,500 times stronger than that of burning gas ; the 
Graudin Light is, we are assured by the inventor, as 
strong as tibat of the sun, or 30,000 times stronger 
than gas, and, of course, ten times more so than the 
Drummond. 

M. Gaudin states his light to be of three degrees : 
tiie first is calculated to supplant the use of common 
gas, supplying a brighter and whiter light. The 
second, which is called ' star-light,* is br^ter still, 
and proposed to be introduced into light-houses ; a 
focus of the size of a nut giving out a blaie which it 
requires the protection of green spectacles to survey 
without injury. The third, which is called ' sun- 
light,' is stated to possess the dazzling brilliancy of 
that luminary. The Academicians are represented 
as being thrown into ecstasy by Gaudin's experi- 
mental results : but nothing in corroboration of the 
above startling statements, has yet appeared in Eng- 
land; save and except a claim of the priority of 
invention of such a light by Messrs. Keene and 
Gumey.'* 

Wire Ropes in Mines, — "Count Bremmer has 
recommended for deep mines and coal-pits the sub- 
stitution of ropes made of twisted iron wire for the 
flat hempen ropes commonly in use. These iron 
ropes are of equal sti'ength with a hempen rope of 
four times the weight : the diameter of the largest 
used in the deepest mines of Austria, is one inch and 
a half, the strength of which is little less than that 
of a solid iron bar of the same diameter. The usual 
weight lifted is 1,000 pounds ; and, in one case, is 
a saving of about one-third of the power ; ifor, 
four horses, with a wire rope, do the same work as 
six horses with a fiat rope.'' 

Mttnttfacture of Iron with Gas, — "Mr. J. S. 
I>awes has communicated to the British Association 
a paper * On the Improvement of the Manufacture 
of Iron, by the use, as a Fuel, of Gas obtained from 
Water.' Jets of steam are passed through red hot 
east-iron pipes, filled with small coke or charcoal ; 
decomposition immediately takes place; the base 
of the carbon of the coke combines with the oxygen 
base of the steam, forming, first, carbonic acid ; but 
by passing this over a further portion of the red hot 
carbon, it is converted into carbonic oxide, sensible 
heat at the same time becoming latent on combining 
with the hydrogen base, producing hydrogen gas ; 
which, together with the oxide before mentioned, is 
applied to the furnace by means of a jet inserted 
within the blast-pipe tuyere, the pressure upon the 
gas, of course, being equal to that upon the blast. 
An apparatus of this description has been in opera- 
tion at Oldbury for several months, and the pipes 
are, i^parently, little the worse for wear. The 
quantity of fiiel required to keep them hot, is 
from twelve to fifteen hundred weight of small coal 
for twelve hours ; and as the steam is obtained from 
the engine-boilers, the expense, with the exception 
of wear and tear, is comparatively trifling ; so that 
the cost will not exceed three, or four shillings per 
1.000 feet." 
Glegg*s dry Gas Meter, — "This instrument consists 



of a pulse-glass, that is, two thin globes united by a 
tube. These globes are partially filled with alcohol 
and hermetically sealed when all the air is expelled 
from their interior*, In this state, the application 
of a very slight deg^ of heat to one of ^e globes 
will cause the alcohol to rise into the otiier. The 
pulse-glass is fixed upon an axis, having a balance- 
weight projecting from it, and the axis works in 
bearings on the sides of a chamber, through which 
the gas to be measured is made to pass in two cur- 
rents, one of which is heated and the other cold. 
The hot gas is made to enter opposite to, and to 
blow upon, the lower globe of the pulse-glass, while 
the cold gas blows upon the other. The difference 
of temperature by this means established between 
the globes causes the alcohol to rise into the upper 
one, and the glass turns over on its axis, thus vary- 
ing its position, and bringing the full globe opposite 
to the hot stream of gas. This stream, with the as- 
sistance of the cold gas, which condenses the vapour 
in the top globe, repeats the operation ; and the 
speed at which the globes oscillate will be precisely 
in proportion to the quantity of gas which has been 
blown upon them, provided an uniform difference 
of temperature is always maintained between the 
two streams of gas. The difference of temperature 
is established and rendered uniform by a small flame 
of gas, which heats a chamber through which the 
lower current of gas has to pass ; and the arrange- 
ment for securing an equality of temperature is very 
ingenious. The instrument is first tested by making 
a given quantity of gas pass through it, and observ- 
ing the number of oscillations of the pulse-glass, 
which, being established, it registers accurately." 



Chemistry of Nature^ by Hugo Reid. — Slmpkia 
and Co. 

A USEFUL, well-designed, and equally well-written 
book, the nature of which will be perfectiy under- 
stood from its title. The Author tells us, " that it 
is not intended to convey instructions for performing 
experiments, but for those who may desire some 
general knowledge of the nature of chemical phe- 
nomena, and who may feel an interest in studying 
those natural phenomena, which consist in chemical 
action." We give an extract to show the style in 
which the work is written, and wish that our space 
allowed other and longer quotations, as every page 
would yield us something new — either in fact, form, 
or perspicuity :— 

Color of the Air, — " When we look at the sky on 
a clear day, it seems like a light blue arch set above 
our heads and seen through tiie (supposed) invisible 
substance called air. But this is not the case : there 
there is no blue dome above us; and when the 
sky is viewed from any elevated region of the earth, 
as the top of a mountain, or in a balloon, and where 
we would expect that this supposed blue vault would 
be more distinct, and manifest its blue tint more 
decidedly, it appears not more blue, but dark or 
black, in proportion as the spectator rises above 
the surface of the earth and has less air above him, 
and that very rare^ the blue tint gradually disappears, 
and if he could attain a height at which there is no 
air, the sky would be total darkness all around, ex- 
cept in the direction in which the sun's rays fall 
upon him. Thib is the appearance which, firom the 
laws of optics, it is known would be presented when 
there is no air; and the observations of travellers 
who have ascended to great elevations on the Alps or 
the Andes confirm- this. Again, wheal we look at 
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any dittant mountam on a tolerably clear day. it 
wiU appear of a blue color, somewhat like ths sky. 
but a little deeper in the tint, and yet when we ap- 
proach the mountain, we see that it is of a very 
different color ; but if we reced/ to a great distance 
from it, it will acquire a bluish tint, which gradually 
deepens as our distance from it increases. 

'* In these cases, then, it is seen that where there 
is yery little air, the sky has only a very slight tinge 
of blue, and that the strength of tins blue tint 
diminishes as the quantity of air diminishes, and 
also that when we look at any very distant object, 
looking at it of course through a thick body of air, 
that object appears of a blue color, if not itself of 
this color it must acquire the hue firom being seen 
through a blue colored medium. These well esta- 
blished facts lead naturally to tiie inference that the 
air itself i* qf a blue color J*^ — Page 61i 

MISCELLANIES. 

For the Preservation of Objects of Natural History, 

SOLUTION OP CO&ROeiVB SUBLIMATE. 

Put a large-sized tea-spoonful of well pounded corro- 
sive sublimate into a wine-bottle full of alcohol (spirits 
of wine) . Let it stand over night, and the next morn- 
ing draw it off into a clean botde. When the solution 
is applied to black substances, and little white par- 
ticles are perceived on them, it will be necessary to 
make it weaker, by the addition of some alcohol. 

A black feather, dipped in the solution, and then 
dried, will be a very good test of the state of the 
solution ; if it be too strong, it will leave a white- 
ness on the feather. 

ARSENICAL SOAP. 

Invented by Becceur, Apothecary , Metz, 
Arsenic, in Powder . . . . 2 ounces. 

Caipphor 5 drams. 

White Soap 2 ounces. 

Salt of Tartar %' » 

Powdered lame \ « 

The soap must be cut in small and very thin slices, 
put into a crucible with a small quantity of water, 
held over a gentle fire, and frequently stirred with a 
wooden spatuda, or a piece of wood of any kind. 
When it is properly melted, the powdered lime and 
<-8ri<rof tartar must then be added, and thoroughly 
mixed. It must now be taken off the fire, th€ 
arsenic added gently and stirred. The camphor 
must be reduced into a powder, by beating it in a 
mortar, with the addition of a little spirits of wine. 
The camphor must then be added, and the compo- 
sition well mixed with a spatula, while off the fire. 
It may be again placed on the fire, to assist in mak- 
ing the ingrediente incorporate properly, but not 
much heated, as the camphor will very rapidly escape. 
It may now be poured into glazed earthen pots, and 
allowed to cool, after which a piece of paper should 
be placed over the top, and afterwards some sheep 
leadier ; and then set aside for use. The compo- 
sition is about the thickness of ordinary flour paste. 
When it is necessa^ to use the soap, put as much 
as will answer the purpose into a preserve pot, and 
add to it about an equal proportion of water. This 
is applied to the skin or feathers with a bristle brush. 
N.B. It should be kept as close as possible, and 
nsed with caution, as it is a deadly poison. 

The above is the recipe made use of at the Jardin 
des Plantes, Paris. 



Phosphorus. — M. Bequerel is of opinion that 
electric light renders certain bodies phosphorescent 
when they have for some time been exposed to its 
action. The violet rays possess the greatest degree 
of this power, while the red rays are entirely des> 
titute of it. Those substances which suffer almost 
all white rays to pass through them, reduce their 
phosphorescent property to nearly one-half. 

Vegetable Productions qf England. — "So country 
in the world can at the present day compete with 
England in the beauty of ite flowers, the utility of 
its fruits, and the variety of its agricultural produce ; 
yet in former days our country yielded scarcely any 
vegeteble valuable as food, or charming as orna- 
ment. The Romans brought ns grain and grapes — 
the Saxons many of our trees — ^the monks of after 
times imported firom foreign convent-gardens nu> 
merous flowers, pulse, medicinal planto, and (into 
Ireland) ^e Arbutus tree. (This is found wild 
only near Killamey^ where Mucruss Abbey once 
stood.) Even the Elder tree, now so widely dis- 
tributed throughout the country, is said to have come 
originally from Persia, the native country of the 
Roses and the Lilac. So bare were once these 
islands in vegeteble produce, that the berries of the 
hedges — the acorn of the Oak — the husky mast of 
the Beech, and a few esculent plants scattered 
over the fields, but no where very iid>undant, consti- 
tuted the only vegeteble food of the Ancient Britons ; 
for luxuries, they had indeed the delicious Wood 
Strawberry — the Raspberry — ^the Blackberry — the 
Bilberry — the little sweet and black wild Cherry — 
and in the north of the kingdom, sparingly, the 
Cloudberry and the Cranberry. It is true Pears, 
Apples, and Prunes are indigenous, but how differ- 
ent the austere Sloe and the wild Plum from the 
luscious fruit of our times. The Pears were then, 
and indeed are now, in a wild state, small and hard 
— ^the Apples soiu* and crabbed. All other things 
have been from time to time imported ; Wheat and 
Rye came originally from Tartory — Asparagus was 
first brought from Asia — ^the Pine-apple, the Peach, 
and Tobacco from America — Cauliflowers from Cy- 
prus—the Chervil from Italy — Cabbage, Lettuce, 
and Endive from Holland — Fennel from the Canary 
Isles — Gourds, Pumpkins, and Cucumbers from the 
East — Kidney-Beans and Sugar from India — Lentils 
from France— the Potetoe from Brazil — the Broad- 
Bean from Egypt — Rice from Ethiopia — Shalot from 
Siberia — the Tulip, from Cappadocia — the Daffodil 
from Italy— the Lily from Syria — the Tuberose from 
Java — the Camellia and Tea from China — the Apri- 
cot and Almond from Palestine— the Carnation —the 
Pink, and the Jasmine from Italy — the Michaelmas 
Daisy from the United Stetes — and the splendid, 
ever- varying Dahlia from Mexico. 

Proportion of Gluten in Grotn.— M. Boussingault 
has made some researches on the proportions of 
gluten contained in the flour of different kinds of 
grain cultivated in the same soil. He determined 
the quantity of gluten by ascertaining that of am- 
monia which each yielded ; this plan being attended 
by more precise resulte than that of working the floar 
between the fingers under a stream of water. The 
flour from corn grown in the Jardin des Plantes 
yielded gluten in the proportions of one to fifteen ; 
the differences dependant upon the influences of 
the soil and that of the clunate are much more 
strongly marked, and amount to from one to four. 



Lomdom:— Printed by D. Fjcamcw, 6, White Horse Lane, Mile EucL^Pubiishca by W. BamAiv, 11. Paternoster Row. 



Digitized by 



Google 



TH^ 



MAGAZINE OF SCIENCE, 

^nH ^cjDool of l^m* 



2.] 



[Prick Iff. 




'MAGIC MIRRORS. 



OPTICS AND OPTICAL INSTRUMENTS. 

The science of optics is one which seems, by nni- 
versAl consent, to be devoted to our amusement, 
ra4 optical instruments present to us such wonder- 
liil apd ipnezpeoted appearances, that they are gene- 
rally sought for, and examined with the greatest 
interwt. This is not merely the case with any one 
{nitiiCQlar class or a|e of persons. All are and ever 
must be interested in this science, for it explains 
«11 the phenomena of light, its diffusion arouifd 
US, its reflection, its concentration, its colohi, and 
the laws which govern the harmony of those colon. 

CTUTRD EPITIOV.] 



The admirable structure of tiie^'eye is explained, 
and the noble sense of seeing is assisted, strength- 
ened, and regulated, by the valuable information a 
Imowledge of optics communicates. But these are 
only a very few of the benefits derivable from this 
source, as may be imagined from ttie variety and 
surpassing utility of optical instruments. For ex- 
ample: '&e great telescope of Herschel, which 
directs the eye of man to calculate motions, and 
changes, and forms, millions and millions of miles 
beyond our world — showing that 

* All art but partf of one stupendoas whol* 
WliOM body Natart is. agd Gnd Un iooL^' 
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an4 ^ waaenaconc, ^wAmh -proTw isbat the ntetert 
o^eoli of tnreafion aft eqoftllj peifect nHlh tSe 
gmt^, and equally adapted to tbe cOntbgcSnt dr- 
JBumstances of their existence ; and, however it may 
aorpass our imagination, proves that the very rocks, 
extensive beds of earth, even the mig^ pyramids 
themselves, are but an aggregation of what once 
were animated, perfect, and happy creatures — all 
"Witli atxar Kspecttve organs, and yet so nmrate that 
a solM indi would contidn more in number than the 
whole inhabitants of the globe. Besides these 
tntgfaty engines of human knowledge are otber instru- 
ments of the most unappreciable value, and also 
others that have been invented solely to conduce to 
our amusemoat— ^ch are tiie very numerous optical 
illusions and public optical e^bitions. Let not 
the cynic look with contempt upon the magic 
•laiidiom, the thaumathrope, or the mirrors, for 
tthAy all are dependent upon certain and unerring 
prini^les, and the explanation of ttioae principles 
hasoccupied the life of a Newton and a Brewster. 

lliefunHiar explanatidn of some of these curious 
in^trtkm^ts will, from time to time, occupy our 
attention. We have already shown the construction 
of the Camera Obscura, and now proceed to des- 
cribe another very simple, but very curious, appa- 
ratus. 

THE MAGIC MIRROR. 

The monstrous projection of a German horseman, 
(represented in our cut,) is one of those peculiarly 
cdnstructed objects, which however distorted they 
may appear when painted upon a flat surface, or 
TdBected from a plane mirror, yet become perfectly 
ipvoporlaonate when seen from <me which is cylindri- 
•<iaL The drawing of such figures involves many 
^dificulties, and a most accurate knowledge of per- 
spective. The following remarks may, however, 
r^Mler 'the sa!bject in some degree intelligible. It 
is known to ^, that, if a person stand exactly in 
frbnt of a looking glass, the rays of light from him- 
self fall direct upon the glass, and are reflected back 
to himself again ; so, also, if a person stand towards 
one side of such a glass, and look upon it obliquely, 
the rays will not fedl back upon hhnselfi but in a 
different direction, in proportion to his position — 
or, in other words, that he will not see hunaplf, but 
another person, if there should be one towards that 
side. TioB is because the angle of incidence is equal 
to the angle of reflection ; or, at exactly the same 
angle the ray of light strikes the flat body, it is 
thrown off again towards the contrary side ; just as 
a marble striking a wall obliquely, flies not back 
to the hand that projected it, but away from the 
wall again, at a certain angle with it, but still away 
from the hand. Also, it is apparent that objects 
as seen upon flat mirrors are not distorted, because 
all the rays strike the mirror, and are reflected back 
again' at eqtial angles. Such is not the case ^ntk 
minrors of any other shape, such as convex, concave, 
.cyyndrical, <^nical, &c., which widen, elongate, or 
misKpresent the well-proportioned objects pre- 
86ntod to them. Of course the contrary to this 
holds good when the drcumstances are changed: 
ibus, in order that any figure mav be seen in accu- 
rato proportion, on a cylindrical mirror, it must 
be diuwn proportionably distorted. A recolleetion , 
of tiie law of mcidence wiU enable any one to repre- ' 
sent monstrous pictures, (such as our present engra- 
^g)) fot it will be perceived, that the central £ne 
is diawn in its proper proporilons, btit 'ihe further 
from that the picture is carried^ 1^ more monstrous 
"U it drawn— mus the head of tbe man is but litOe 



widflBed, tttat^ the horse k perfectly disuffd— tib0 
hind k^ of the Aiinnl tolerably adourate— its fore 
legs ri£cukfus : md the reason will be evident, for 
a ray of light striking the surface o£jthe cylinder 
direct, is reflected also direct, but as the cylinder 
departs mcAre and more from t^e flat sur£Bu» neces- 
sary for just proportion, so the rays are reflected 
more and more obliquely, until at last, near the 
sides of the cylinder, they are almost lost in the 
extent of their obliquity. 

The subject may be explained mathemaliteany, 
thus : draw a semi-drale, equal in diameter to Ifae 
cylindrical mirror, and divide into a certain number 
of eaual parts. To this semi-drde draw a tangent 
parallel to the diameter, and from the centre of the 
circle, through each of the divisions made, draw 
lines meeting the tangent — ^these lines will vary in 
length in the same proportion as the object is to be 
distorted. To ddineate any picture fixed upon, 
divide it into the same nnmber of vertical lines as 
the semi-circle was divided into - then draw a circle 
of a size you would have a pictmhe of, and set off 
upon it a number of lines equal or proportionate 
to tkoBe of the various secants t or the lines that cut 
the aemi-circle, and draw between them the various 
parts of ^die picture fixed upon for delintation. 

A in the figure represents the distorted image to 
be viewed, and B the size of the cylindrical mirror. 
[To Ibrm which see No. IV. page 31.] 

ELECTRICITY. 
(Resnmed from page 4,J 

Ex, 10.— Rub or grate together two round un- 
cut stones, of quartz, Calcedony, cornelian, &c.» 
and a strong phosphoric light and odour will be 
produced, showing anbtiier peculiarity: viz., that 
the electric fluid Is perceptible to our sense of 
smelling. 

Ex. 11. — Break a large lump of loaf sugar in tlie 
dark, or pound it in a mortar, %hen it will ap- 
pear covered with a beautiful lambent blue flame. 
^^en grocers lire sawing up loaves of sugar as 
samiples, the dust is most luminous and beautiifhl. 

Ex. 12. — In grinding coffee, particularly if it be 
fresh burnt, it will be seen to dk^ around tiie lower 
part of the mill, and also around the cup or basin 
held to catch it — sometimes so strongly as to cover 
the sides two inches or more above the general 
surface. 

Ex. 13. — Put upon the same leg a worsted stock- 
ing, and over this a silk one. Warm the leg at the 
fire, and rub the hand over the stockings. This 
done, ^p off the silk stocking suddenly, and tiie 
two ddes (^ it will recede from each otiier, and tlie 
whole retain the afooA shape as if the leg still re- 
mained in it. 

Ex, 14. — ^Take a glass tube, about two feet long, 
and an indi in diameter— warm it andrub it-wiiii a 
warm flannel. It will show strong signs of attrac- 
tion to akiy light body brought near it. 

Ex. 15.— If, white still excited, a light leeey 
feather be brought near, it will at first di^ ,\o 1^ 
glass rod, and afterwards fly away ftou %y^ 
may be driven about a room, by holding ^Ipftlpi 
l)etweenitandanysnrtou]idhig<]Aiitot. X^l^w^ 
touch any thing not decfrifiedi it will .^^ ^ bad? 1^ 
the g^ again. A^^ 

Ex. 16.— Suspend fi«m the ^efljTmm^ ^ «iWS 
Iball, by a inlk tord, and tottdi it yL qJ^ ttt tf^ 
glass rod. This tftdl win now aJufl-i^iAfclbdiBs 
in nearly the same manner lu ipterao»t^^^^^igiidf 
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Ihi> k ctiUidcDnmuuieaied etectrid^, wjifle 
^ glafs rod acta by; €xcited electricity. 

llteae egcpenments are but a Tery i^ which 
mi^ be de?i«ed to show the imiveraality of the 
eldK^do- fluid. They are but transient, because we 
have employed no instrument to prevent the escape 
of the fluid put into action, (except, indeed, in die 
last Qiq;)erinvent.) One of the simplest and most 
i:«9elid.of them is Bennetts Gold-leaf Electrometer, 
which will not only have the desired object, at least 
io» a considen^le time, but enable us to diow that 
the moat tnvial actions we do, in a proportionate 
^9ff^ di«|pjay electrical ajjpearances. 

TBft OOU)-LBAF BLECTUOMBTBB. 




\ 



^__ : ''iIIIbEMIIII.i ^ 



A 18 a bfuss pjate, (cslled the cap,) about ibur 
inches in diameter, having a wire fiistened to the 
middle of it. This wire passes down the glass tube 
D, into the glass vessel FF. When the wire has 
reached about one inch into this vessel, it is slit at 
the end, and a little bit of card fiutened into tiie slit. 
A strip of gold leaf, half an inch wide and tiiree 
inches long, is now pasted upon each side ^ the 
card, so as to touch the wire above, and hang free 
from the glass around. E is a wooden top for the 
oonyenience of frstenmg the parts together, and G 
Is the foot-board or stand of the instrument. At 
FF, on .two opposite sides of the glass, are pasted 
t|vo slips of tin foil, to carry off the superabundant 
fluid to the foot of the instrument. 

The pointed wire B forms no part of the instru- 
ment itself, nor yet do the plates H (fe I. These 
two latter are ca]^ '* The Electrical Doubler," and 
are naed to indicate the presence of a still more mi- 
nate quantity of electricity than the'* instrument 
witliout them is capable of making manifest. Their 
mode of action w&l hereafter be explained .pnder 
eleetrical induction, as the pointed wire will when 
the snhject leads us to consider the influence of 
points. 

Ob9, — A cheap and good substitnte for the above 
may be made of a common sa-ounce phiaL A wire 
paraing through the cork of it, haivmg tlie gold 
leares within the phial, and a brass Ml or a bullet 
above. A lamp glass, also, with a cork above and 
below, (ball and gold leaves similarly arranged,) 
answers every purpose, the bit of card, also, is of 
little consequence; and let it be remarked, once 



for ally that ^lenenrer ^lott apfiaratna is eai^lQSfe^ 
it must be kqpt perfioctly dry, slightly warm, and 
free from dust. Of so much consequence is this, 
tiiat should there have beei^ a failure in any of th^ 
simple esqperiments, it most probably has arisen fivm 
neglect of this precautbn. 

There are numerous variations of this instrument, 
Jtcoording to the purposes for n^ch they are re- 
quired,^ One of extreme delicacy, though not so 
much so as that with gold leaves, is made with two 
very fine strips of straw, suspended on little wir& 
loops. Another ia furnished with two extren^ely 
ddicate silver wires, with small pith balls attached : 
this is used chiefly for experiments upon the 
electrical state of the atmosphere. This with nume- 
rous other electrometers will b^ described hereafter. 

Ex, 17. — Hold near the above instrument any of 
the excited bodies used before— such as the paper, 
or the g^ rod, and the gold leaves will diverge to 
a considerable distance from each other, and rem^ so 
for some time. A well-excited glass tube will stimu- 
late it at a distance of two or three feet, and must not 
be brought too rapidly close to it, or the gold leaves 
will be rent to atoms by the violence of t^ action. 

^. 18. — ^Brush the cap of the electrometer witii 
tike feathery part of a quill, and the gold leaves will 
instantly diverge. 

Ex, 19.— Give the cap a bbw or two inXti th» 
comer of a black silk handkerchief, previously 
warmed, and tiie friction, small as it ia, will be 
found to have the same effect as before, 

Ex. 20. — Place upon the c^ a small tin dish or 
patty pan, having in it a red hot coal just taken out 
of the fire. Sprinkle upon the coal a few drops of 
water— the evaporation of this will set the gold 
leaves into considerable action. This will not suc- 
ceed with either charcoal or coke. It does best 
with a hot iron put into the water. 

Ex. 21. — Sift some steel, brass, or other metal- 
lic filings, upon die cap of the e^trometer, frt)m 
out of a metallic sieve. These filings become elec- 
trical by the friction merely of passing through itnor 
holes of the sieve, and will consequently affect the 
gold leaves. 

Ex. 22.— Take a knif&, with a glass or ivory 
handle, and cut some small pieces off a slip of dtel,. 
so that they shall fall upon die cap as before. Eacb 
piece carrying down with it a portion of the fluid 
disturbed, ^rill, in a similar manner, affect the 
instrument. 

Thus it will be seen, that a person brushing ai 
coat, cleaning windows, beating a carpet, placing a 
kettle on the fiiie to boil, sifting cinders, or planing 
a board, a school-boy rubbing out the lines of his. 
cyphering book, or his master making a pes^ is^ 
during the time he is so employed, as effectui^y aa 
electric^ machine as the most elaborate apparatus, 
made by all the art of the optician. Many manu* 
fsctnrers, indeed, find the fluid somewhat incon- 
venient. In the weaving of different textures, such 
as bombazine, where worsted and silk are inter^ 
mixed, the work is very efectrieal.. In the making 
of choootete great care must be taken, that, in cool- 
ing in the pans, no dust shall come near it, or it 
would attract it so much as to become unsaleable ; 
as is the case also with sealing wax in large quan- 
tities. The grinding of coffee has been already 
mentioned, and in grinding wheat or malt it is no 
less conspicuous, though few suppose that electricity 
assists in making the miller white. The workers in 
amber are so annoyed by its strong, attractive, andl 
easily-excitable tendency, as to bftye tM SSICfm oi 
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tiwir hands and wrists disagreeably acted upon. In 
the glass manufacture, yery numerous instances of 
electrical attraction occur. In tac^t in certain parts 
of the process, the utmost care is requisite to pre« 
▼ent the glass from attracting the particles of dust 
around it. The process of gilding picture frames, 
also, is much assisted by this wondeifril agent. Before 
the gold is stuck on, the frame is wash^ over with 
spirit, this evaporates, the evaporation makes it 
electrical, and the gold leaf when held to it attaches 
itself immediately to all the mouldings and orna- 
ments. 

CConHnued on Page 42.^ 

MEASURING HEIGHTS BY BOILING 
WATER. 

Trb fact that water boils at the heat of 212^ F. Is 
to be considered but as the average temperature of 
It, when in that state of ebullition called boiling. 
It is well known that in vacuo it boils at very many 
degrees less, and from this fact it becomes evident 
that the density or rarity of the air much influences 
the boiling point. When the atmosphere is dense 
. imd heavy it meets with more resistance in passing 
into steam, and, therefore, becomes hotter, in con- 
trary circumstances it will scarcely rise above 210" 
Instead of 212°. Simple and apparent as this fact 
Is, it is somewhat surprising that the temperature of 
boiling water should never have been applied to mea- 
sure the height of mountains, &c. A paper, however, 
upon this subject, appears in the FhUosophical 
Magazine for March, from which the principle ap- 
pears to have been applied with complete success by 
the late Don Francisco Jose Caldas, and carried out 
into actual practice, by Colonel R. Wright, in as- 
certaimng tiie height of some of the Pampas. This 
gentleman found, after repeated experiments, that 
water boiled at one degree less at every 604 feet of 
elevation, from which he was able clearly, and with 
little trouble, to check the measurements of Humboldt 
afid others, with every appearance of accuracy ; and 
should after observations confirm this method as 
available, and universally applicable, it will be a 
great point in science gained, because of the little 
dependence there is to be placed upon the usual 
method of taking heights by the barometer, on ac- 
count of the liability of that instrument to accident 
and inaccuracy, and to be affected by that atmos- 
pheric irregularity so common in mountainous 
regions. 

MAGNETIC RELATIONS OF METALS. 

It has been long t.\ intained, diat, as there appeared 
to be a concentration of magnetic effect in the arctic 
and antarctic regions, where the two magnetic poles 
are situated, that, therefore, it was probable cold 
might be the disturbing if not the primary cause of 
magnetic attraction ; and following the same train 
of reasoning a little frirther, that all the other metals, 
besides iron and nickel, would become magnetic if 
cooled down to a certain temperature. Professor 
Faraday has lately most completely, and at once, 
sat the matter at rest, with his accustomed talent 
and acumen, working as he did with M. Thilorier's 
beautifrd apparatus, for giving both the liquid and 
solid state to carbonic acid gas. 

Hie various metals were cooled by the most inge- 
nious method, and with every care to accuracy, until 
they were at a temperature of 112^ below 0° of 
Bihmdidt — aad being tested by a most delicate { 



astatic needle, not one of the metals, not even man- 
ganese, was found to have acquired the least sensible 
portion of magnetism, except in one or two in- 
stances, In which the metals were found adulterated 
with Iron. Upon this subject Prdbssor Faradar 
writes as follows : — 

** The substances were cooled by immersion ia 
the mixture of ether and solid carbonic acid, and 
moved cither by platina wires attached to them, or 
by small wooden tongs, also cooled. Tbe tempera- 
ture, according to lliilorier, would be about 112* 
below 0^ of Fahrenheit. The test of magnetie 
power was a double astatic needle, eadi of the two 
constituent needles being small and poweiful, so 
that the whole system was very sensible to any sub- 
stance capable of having magnetism induced In it 
when brought near one of the four poles. Great care 
was required and was taken to avoid the effect of 
the downward current of air formed by the cooled 
body ; very thin plates of mica being interposed izi 
the most important cases. 

** The following metals gave no Indications of any 
magnetic power when thus cooled to— 112® Fahr. 
Antimony, Lead, 

Arsenic, Mercuiy, 

Bismuth, Palladium^ 

Cadmium, Platinum, 

Chromium, Rhodium, 

Cobalt, Silver, 

Copper, Tin, 

Gold, Zmc. 

*' A piece of metallic manffanese, given to me bj 
Mr. Everett, was very slightly magnetic and polar 
at common temperatures. It was not more mag- 
netic when cooled to the lowest degree. Hence I 
believe the statement with regard to its acquiring 
such powers under such circumstances to be inaccn- 
rate. Upon very careful examination a trace of 
iron was found in the piece of metal, and to that I 
think the magnetic property whidi it possessed 
must be attributed. 

"I was very carefril in ascertaining that pure eobali 
did not become magnetic at the very low tempera- 
ture produced. 

'' The native alloy of iridium and osmium, and alao 
crystals of titanium, were found to be slightly mag. 
netic at common temperatures ; I believe becaoae 
of the presence of iron in them. Being cooled to 
the lowest degree they did not present any additional 
magnetic force, and therefore it may be concluded 
that iridium^ osmiumf and titanium may be added 
as non-magnetic metals to the list already given. 

** Carbon and the following metallic combinations 
were then experimented upon in a similar manner^ 
but all the results were negative : not one of the 
bodies gave the least sign of the acquirement of 
magnetic power by the cold applied, 

1. Carbon. 

2. Haematite. 

3. Protoxide of leact. 

4. — — — antimony. 
5. bismuth. 

6. White arsenic. 

7. Native oxide of tin. 

8. ■ ■■ manganOGOb 

9. Chloride of silver. 
10. lead. 

1 1 . Iodide of mercury. 

12. Galena. 

13. Realgar. 

14. Orpiment. • 
- 15. Dense native cinnabar. 
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16. Snlphuret of silTer. 

17. ■ copper. 

18. Snlplraret of tin. 

19. ' bismuth. 

20. — — ^ antimony. 

21. ProtosuL iron crystallized. "^ 

22. ■ anhydrons. 

" The carbon was the dense hard kind obtained 
ftom gas retorts ; the substances 3. 4. 5. 6. 9. 10. 
11. and some of the sulphurets had been first fused 
and solidified ; and all the bodies were taken in the 
most solid and dense state which they could acquire. 

"It is perhaps superfluous to add, except in refer- 
ence to effects which have been supposed by some 
to occur in northern latitudes, that the iron and 
nickel did not appear to suffer any abatement of 
their peculiar power when cooled to the very lowest 



ALCOHOL. 
It Is generally supposed that alcohol, obtained from 
different vinous productions, does not chemically 
differ. M. Joubault, a German chemist, informs 
us, that he has discovered a very great difference in 
tiie alcohol he obtained from grapes, sugar, malt, 
honey, and saccharine vegetables. The alcohol 
obtained from fermented honey, he states, is lighter, 
and less stimulating to the palate and stomach, than 
that procured firom brandy, rum, or any other arti- 
4e. The alcohol obtained from malt is the heavi- 
est and most stimulating, and when administered, 
m the quantity of a table spoonful three times U day, 
to a laige robust dog, wiU destroy life in the course 
of a week— yet all the gin manufactured in Enghmd, 
and the compounds, cordials, and tinctures, are 
made with this caustic spirit. The spirit obtained 
by fermenting tiie most saccharine potatoe, he con- 
tends, is the mildest, and this spirit is now made in 
considerable .qmntities in Paris — and an establish- 
ment existed at Yauxhall, a few years since, for 
making spirit from potatoes ; but as a commercial 
speculation it fiiiled, owing to various causes not 
now necessary to enter into. The alcohol obtained 
by HiBtining fermented sugar, treacle, or rum, he 
says, is a powerful caustic, capable of dissolving 
bone, and corroding living parts. About six years 
ago we made several experiments with vegetable 
articles, containing saccharine matter, with a view 
of ascertaining the cheapest method of obtaining 
alcohol, and, on comparing the articles we procured 
from each, certainly found them to ^ffer both in 
flavor and specific gravity. The alcohol from fer- 
mented honey is not only specifically lighter than 
any other we procured, but much softer, and more 
pleasant to the taste. This spirit, we are informed, 
some perfumers in Paris employ to make their odo- 
riferous articles, as lavender water, &c. From pea- 
riieUs we obtained a very sweet spirit, at the cost of 
two shillings per gallon. ^ 

From Beet-root, the same quality, at 28. 6 J. a gallon 
f. Mangle Wurxle, », 2». 3d. „ 

„ The Parsnip, „ 29, 6(f. „ 

„ The Carrot, „ 28. 9d, „ 

„ The Turnip, ,> 3*. Od. „ 

„ Malt and Barloy mixed 28. 3d, „ 

The alcohol of the tum^» is very offensive, nor 
€M>uld we by any process render it sweet. The other 
spirits were very sweet, and in the country, where 
^ artides may be obtained at a much cheaper rate 
than here, tJie spirit may be made at nearly half .the 
price. From the potatoe we obtained so small a 



quantity of spirit, tiiat it was muck dearer tbaa tiiat 
we procured from treacle or malt. The moist sugar 
of the West Indies produced more spirit than that 
of the East Indies, a proof tiiat the former is the 
stronger. Alcohol, however, it may be remarited, 
when highly rectified, that is purified to the hi^^kest 
degree, differs very little in flavor, whatever may bo 
the materials from which it is originally made. In 
this highly-rectified state, therefore, it is not under-' 
stood to be, but in that more usual condition in 
which it is used, previous to blending with it those 
flavoring ingredients that claim for it the name of 
gin, cordials, &c. In tiiis state of impurity the 
spirit is mixed with an empyrheumatic oil, differing 
in flavor according to the mode of preparation, and 
still more so according to the ingredients from which 
the spirit is originally made. Thus the flavor of 
French brandy is derived from the grape from which 
is made. 

Rum from a peculiar oil in Sugar. ^ 

Malt „ „ Barley. 

Scotch Whiskey „ Oats. ' 

Arrack „ „ Rice. 

Koumis „ „ Mare's Milk. 



DRAWING AND PAINTING. 

All Arts and Sciences have terms and processes 
peculiar to themselves. In many cases the student 
learns tiiese, not as fundamental and necessary guides 
to a right understanding of his subject, but rather 
picks them up by degrees in his progress, and very 
many of them he is often ignorant of, even after a 
long practice oC the art to which they allude. This 
arises, chiefly, from the generality of books of sdenco 
and art not containing any glossary to these diffi- 
culties. It is much to be regretted that the remark 
should apply wi^ so much force to the Fine Arts, 
as it not only retards the practical progress of the 
student, but prevents him discovering tbe beauties, 
and marking the characteristics, of some of the sub- 
limest conceptions of genius. We therefore pur- 
pose to give such a glossary, believing that as all 
persons of education and refinement love pictures 
and statuary, it may be usefiil to them as wdl as to 
the draughtsman. 

TERMS AND MATB&IAL8. 

Point. Dot. — ^An imaginary place to which Imes 
may be drawn. 

Line. — ^A mark made from one point to another. 
It may be straight, curved, mixed, or crooked, and 
drawn either parallel to another ; vertical, upright 
or perpendicular, diagonal, or dairting, and hori- 
zontal or across, from side to side. 

Outline is the line or lines bounding an object, 
whether it be formed by a pencil, pen, or hi any 
other manner— as, for example, where two colors 
meet each other abruptly. 

Surface or Superflces. — Any body havhig length 
and breadth. In drawing, the word waifaoe implies, 
chiefly, that part of the ground, sea, or sky, upon 
which the principal objects are represented. 

The Remote Distance or Back- Ground is that part 
farthest removed firom the eye. The pictures of 
Claude are so celebrated for theb extreme extent of 
view, or for their remote distance, that it has been 
&cetiously observed, '' A Claude's landscape is a 
day's journey." The objects on this part of the pic- 
ture are necessarily small and obscure, and in color- 
ed landscapes nartake more or less of Ihe color of the 
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>!ii a dMT dttf, a liglit falae pre- 
pondoraies bk parti.inost remote— in a fog, the die- 
tanoe ia white and ninoh ohacuredr-in moonlit^ 
aoenes, totally black-- ia 8aa.«cape8, gradoally lodng 
color, and partaking more or leas of that of the sky, 
for in water viewa the reflection of light is of the 
ntinost consequence to be attended to. 

The lfii2^Dittoiica.— Parts of apicture between the 
fore*gronnd and the remote parts. It is here that 
the chief excellences of a picture should be aggre- 
gated. A carefal obscurity is often all that is suffi- 
cient lor the distance, and a few bold touches may 
serve aa a fore-ground ; but, in the middle parts, 
harmony of coloring, accuracy of drawing, and taste- 
ful grouping, are essentially necessary. Of course 
the remark is more or less applicable according aa 
the mid-distance blenda with the remote parts, or 
^th the fore-ground. 

The Fore- Ground is that part of a picture nearest 
the eye. It is here that the warmer tints and bold- 
est touches are generally found — ^it being necessary 
that each object placed so near to the obsenrer should 
be drawn with the utmost exactitude — each rock, 
eadi tree, with all its characters — each flower even 
in its proper colors and natural habit. 

Thrae three terms of remote, mid-distance, and 
ground, are equally applicable to sea yiews, and sky 
and douds, which suffer the same gradation in tint 
and deamess as the ground. Thus a doud seen 
aiSur off, equally with any other object, is dim and 
obscure, while one that is near is to be proportion- 
ably well defined; so also as to ships on the water, 
or birds flying— Ibr, howerer strange it may appear, 
it is perfecdy correct to say, " the ships on the fore- 
ground," — ''the bird in the mid-^tanoe,''-— or, 
''the clouds in the remote distance." 

In some pictures the parts described are gradually 
blended wi&. each other, and a correspondent gra- 
dation of tint obsored — such are some of the fine 
landsc^ies of Claude, WouTwmans, and Wilson. 
Others hxn them clearly distinct, and when this ia 
the case the fore-ground is often made to contrast 
findy with the rest of tl^p view ; thus, for example, 
a aunlight view seen through umbrageous foliage, or 
a palace viewed from a gloomy archway. Our an- 
nuala and pictorial periodicals show many such in- 
stances. In the representation of small scenes, or 
individual objects, no extreme distance, and often 
no mid-distance, is perceptible; thus it is with 
ardutectural elevations, groups of flowers, interiors, 
&c In these cases no obscurity is admissible, and 
■o particular have been some painters in this 
respeet, that the accuracy and truth of delineation 
of thdr pictures constitute their chief merit. In 
one of Gerard DowU cdebrated pictures, " The 
Seedsman's Shop," every thing is so accurate, that 
by the aid of a strong magnifying glass, the seeds in 
the window may be referred to the plants tkej were 
produced flrom, or be known by name. This is an 
extraordinary case, and perhapa the principle is car- 
ried much too ftr, as such attention to minutis 
wmdd soon destroy freedom of tondi, and boldness 
olexBcntionk 

In the j^ctnret of Qande, the distances demand 
tbo doseet attention of the student. It may be 
observed, that he manages.his aerial tints with the 
greatest possSile truth uod skill, while a sweet sim- 
plicity pervades his compositions. His knowled{|e 
of ard^toctore enabled him to give an impomng air 
of grandinir t» some of his subjects ; but his chief 
ew eUenoe consists in hi* mmagpiDcnt of the grada- 
lofaeiulaflsct. 



DelightM specimens of neatness and truth of 
touch may be seen in the liandscapes of Bfercbem, 
who is also remarkable fbr breadth and just distribu- 
tion of light, as weU as for transparency and bril- 
liancy of coloring. His figures, also, are well 
drawn ; but he is most emiiwntly successfhl wheare 
trees are intermingled with ruins, and he communi- 
cates to such scenes a richness and beauty truly 
surorising. 

AdmirabliB imitations of natural effects are ex^ 
emplified in the landscapes of Teniers. It is a frequent 
practice of this great master to place his principal 
light on the fore-ground, while he scatters his subor- 
dinate lij^t, in a most beautiful manner, over the 
scene, keeping the whole in strict accordance with 
a luminous sl^. 

It might be out of place here to dilate on the 
talents possessed by d^erent artists in expressing, 
the truth of nature with facility; but it may be re« 
marked in passing, that if the student should meet 
with a landscape by Pynacker, he ought not to omit 
observing and studying the truth in the drawing 
and coloring of the herbage and plants which enridk 
the fore-ground ; and if he meet with a piece by 
Ruysdael, he ought to observe and study the spark* 
ling toudi and color which he imparts to water» 
whether it rolls away aa a streamlet, or tnmblet ii^ 
a cascade over a predpice. 

EmbeUiahmenU,--^vu^ parts of a piotore^ are 
called, embellishments aa are added to heighten or 
show off to better advantage the general deagm 

The term is particularly applied to groupa oC 
figures in a landsieape. Many conflicting opinions 
have prevailed, witii respect to the propriety of 
introducing groups of human figures in landscapesy 
but the difference of the artists on this point has not 
led to any decision of the question. It may ba 
alleged, witii some show of reason, that too man|r 
figures have a tendency to disturb the requisita 
repose of a beautiful scene ; but, on the other hand# 
the want of figures most certainly tends to excite aa 
idea of desertion, if not of desolation. 

A. medium between tiiese two extremes may^ 
periiaps, be the most judidoua and conformable to 
good taste, figures, for example, are natural and 
proper on a road; they are useful as a scale of 
measurement, to whidi to refor surrounding 
objects, aa tall trees or lofty buildings ; they con* 
duce to the interest of particular scenery, and. serva 
to characterise it, and tiiey may be made to com* 
municate historical interest to a picture otherwise 
rich, as is wdl exemplified in some of the admirable 
and too much neglected pieces of Wilson. Groupa 
of figures may often be seen in the pictures of 
Teniers, Wouvermans, Claude, and Guyp, who oel* 
dom omitted to embellish their lands^ea in thia 
way with conspicuous assemblages oi figures. 

Si^pported by sudv authorities, we may wdl 
consider figures aa an excdlo&t adjunct for imparting 
richness and color to fore-grounds, and as useful for 
detachiqg masses or distances; bearing always ixv 
mind, thisit whatever figures are introduced must 
accord in character with the other parts of the piece* 
(Continued on page ii.) 



EEVIEW. 

Parhur Uagic- "WhitdMad, Fleet Street. 
194 Paget, and tntmeroue Wood Cuts. 

This is one among the numerous eoUdotkma of 
experiments, which of late yewi have tended i 
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to fjtfe the yofUig m iiud^t into, and a taste for 
science. Hie AnSwr has evidently taken much care 
wiUilils subject, and collected togedier unmratras of 
the wonders of light and sonnd, of chymistry and 
optics, the elements, &c., not forget tin g the absorb- 
ing subject, (to boys,) of l^;er-de-main and conjur- 
ing. We will not say tiiat « better collection m^t 
not luE^ been made : it is enough to remark ^t |it 
is a T^y good one, though we may be allowed to 
lunt that it is scarcely sdb to trust children witii 
sulphuret of carbon, dilorines, ftc, nor yet to suffer 
th^ to Inspire hydrogen. Many <rf the e x p er iuienta 
are new, and otbers which we are glad to see again. 
One of th^n, (now quoted,) contains, we beUeve, 
almost as mudh as is known practically cf photogenic 
drawing, or at least is performed upon the same 
principles, and had the priority of publication. The 
other extract is a most remarkable experiment ; and 
which, at one time, occasioned much discussion, and 
even yet is not quite satis&etorfly explained. 

JJffhtt a Painier, — ** Strain a piece of paper or 
linen upon a wooden frame, and sponge it over with 
a solution of nitrate of siher, (lunar caustic,) in 
water. Tlace it behind a painting on glass, or a 
stained window frame, and the light traversing the 
jpahiting or figures wUl produce a copy of it upon 
the prepared paper or mien ; those parts in which 
the rays were least intercepted being the shadows <^ 
lihe picture." 

The Mysttrioua Circles. — '' Cut from a card two 
43iscs or cireular pieces, about two inches in diameter. 
In tiie centre of one of them make a hole, into which 
put the tube of a common quill, one end being even 
with the surface of the card. Make the other piece 
a little convex, and lay its centre over t^e end of 
the quill, with the concave side of the card down- 
wards, 1^ centre or upper card being from one- 
ei^th to one-fourth of an indi above the end of 
the quill — attempt to blow off the upper end by 
bbwhig tlurough the quiU, and t^ wiii befonnd tm- 
poesible, 

'" If, however, the edges of tiic two cards be made 
to fit each other very accurately, the upper card will 
be moved, and sometimes it will be thrown off; 
but when tlie ec^ges t)f the cards are, on two sides, 
infifeientiy far apart to permit the air to escape, the 
loose card wUl retain its position, even when the 
eurrent of air sent against it be strong. The experi- 
ment will succeed equally well, whether the current 
of air be made from the mouth or from a pair of 
bdlewB. When the quill fits the card rather loosely, 
a comparatively light puff will throw both cards 
three or four fret in height. When, from the hu- 
taudity of the breath, the upper surfoce of the perfo- 
rated card has a little expanded, and the two oppo- 
rite rides are somewhat depressed, those depressed 
sides may be seen distinctiy to rise and approach 
the upper card, directiy in proportion to &e force 
of the current of air. 

« Another fact to be riiown with this simple 
appantus, appears equally inex^cable with tiie 
former. Lay tiic loose card upon the hand with 
tiie concave ride np; blow forcibly through the 
tube, and at the same time bring the two cards 
towards a^flb. other, when witinn three-eighths of 
an inch, if the current of air be strong, tie loose 
card win suddenly rise, and adhere to the per- 
fbrated card. If the card through which the quill 
passes has several holes made in it, the loose card 
may be instantly thrown off witii the least puff of air. 

" fbr the explanation of the above phoiomenon, 
^fdld modal and one hundred guineas were offered, 



some yean sboe, by fbB Boyal fBodety, Siioii 
explanation has been gifoi by Dr. Robert Mmt, of 
the United States of America, and is as follows : — 

" Supposing the diameters of fbe diies of eaid 
to be that of the hole as 8 to 1, the area of the 
former to the latter musC be as 64 to 1. Hence, if 
Hie discs were to be wparated, (tUr snrfiiees re- 
mammg paraUd,) witii a yeloeity as great as tiiat 
of the air blast, a column of air mus^ meantime, 
be interposed, 64 times greatof than tiiat whidi 
would escape horn the tube during the interim; 
consequentiy, if all the air neoessary to preserve 
the balance be supplied from the tube, the JKscs 
must be separated with a vdodty as mudi less tiiaa 
that of the blast, as the column required between 
tiiem is greater than that yielded by tiie tube; 
and yet the air cannot be supplied from any other 
source, unless a deficit of pr e ssure be ereated 
between the discs, unfiivorable to their separation. 

It follows, then, tiiat under the drcumstanees in 
question, the ^scs cannot be made to move asunder 
with a velocity greater tSian one sixty-fourth of that 
of the blast. Of course all the force of tb» current 
of air through the tube will be expended <m the 
moveable disc, and tbe thin ring of air, which exists 
round the orifice between tiie discs ; and riaoe tbt 
moveable discs can oidy move with one tkty-fovrtii 
the velocity of the blast, the ling of air in the interi> 
stice must experience nearly all the foree of the jet, 
and must be driven outwards, the blast iftUowing it 
in various currents, ra^&rfing from the ooBBnoa 
centre of tiie tube and discs." 



MISCELLANIES. 

Oak Treet far SMppmff.'—lt is asserted, hi Hia 
*< Life of Bishop Watson," that a 74-gan ddp 
requires to build it 200 otk trees of tiro tons of 
timber eadi, and supposhig 100 such trees growhig 
on an acre, clears 20 acres ef woodland. An acre 
of oak trees ia generally rookened at 6,760 square 
yards, or nearly half as much more as the oommon 
acre. Mr. Wood observed 4n the House of Com- 
mons lately, that it took 150 nen a twdiwmoBlii 
to build such a ship. 

Rarity of the Air.-^Tbe atmosphere at the so- 
foce of tiie earth wrighs 151b. on every sqaareinch ; 
at 3i miles upwards it is twice lighter than at the 
surface ; at 7 miles high it is four times lighter t 
thus at every elevation of 3^ miles, tiie atmosphere 
will be twice lighter than at the prececHng. As the 
air is about 44^ mfles high, that quantity whi<A 
occupies a cubic inch at the surfoce of the earthy 
will be expanded so as to occupy a space equal t» 
612 cubic inches ; or if the ^le be oontiooed tSl 
500 m2es of elevi^on were attained, a sfng^ 
cubic inch of the air we breatiie would f^ a hoUow 
sphere, equal in diameter to the orbit of tbe planet 
Saturn, or 1,822,000,000 miles. There have been 
various opinions held at deferent times as to the 
limits of t^ atmosphere, and it may be inferred, if 
not proved, tiiat it is impossible that its rarity caa 
exceed that point at which tiie repulsive foree betweoi 
its partides beoomes lees than the force of gravita- 
tion. M. Poiason supposed tint the Ihnit of th« 
atmosphere, instead of being one of almost insen- 
siHe gradation, is abrupt and well defined, through 
a process In tlie 9pper regions of tiieahr; no Ion 
singidar than that of its conversion by oold into a 
Mquidt or even a eoUd, This is an eXtrSme and 
extravagant view of the subject, neither home oat 
by experiment nor analogy. Our phikjaopheni hif* 
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•COdta^^, Klmt, «■ th? extra-mnndane space i» 
eo^derthsA the mean teqaperatuce of the air, it Aiust 
follow, that, at a certain point in the altitude, ano- 
ther region exists, in which the density increases 
with the rarity of the air. 

Minute Qbjeeti.-^Th^ mgaauity of the Germans 
and others in the constrootion of minute objects is 
«lmost incredible. A cap, made from a piece of irory 
of the size of a oommon peppercorn, by Nerlinger, a 
^Serman, is said to have held 1,200 other ivory cups 
having each a separate handle, all gilt on the edges 
— and besides this there was room for 400 more : 
bat unfortunately for the lovers of minutiae, the 
artist died before he had accomplished this micro- 
$cop\c performance. 

Myrmecides is mentioned by several ancient 
authors, for his singular skill in working minute 
images of marble or ivory — ^for instance, a carriage 
so small, that it was covered by the wings of a 
common fly, together with its driver. 

To Extract the Perjwne qfFUnoera. — Procure a 
•quantity of the petals of any flower which has an 
agreeable flavor — card thin layers of cotton wool, 
which dip into the finest Florence oil — sprinkle a 
email quantity of fine salt on the flowers, and place 
layers of cotton and flowers alternately, until an 
earthen, or wide-mouthed glass vessel, is quite 
full. Tie the top close with a bladder, and lay the 
vessd in a south aspect, exposed to the heat of the 
8un, and in fifteen days, when opened, a fragrant 
nil m)Xf be squeezed away from the whole mass — 
little inferior, (if roses are made use of,) to. the dear 
and highly-^ned otto, or odour of roses. 

Electricity produced by the different Rays of 
lAght, — Professor Saverto Barlocci, of Rome, 
stated, that when two pieces of copper, painted 
black, and one of them connected with the upper 
part of a frog, and the other with the hind feet, are 
placed one of them in the red, and the other in the 
violet ray of the solar spectrum, and then brought 
into contact, that contractions took place in the 
musdes of tiie frog. , 

Marlnng Ink for Linen. — ^M. Henry, senior, re- 
commends the following as a marking-ink for linen 
to be employed in hospitals : — ^Take iron filings, lib.; 
acetic add {Vinaiffre de Bois) sp. gr. about 1.052, 
j^ks. ; mix the iron filings with half the vinegar ; 
«hake the mixture frequently, and as it becomes 
thick, add the rest of the acetic acid, and of water 
lib. Heat the mixture to favor the action of the 
add upon the iron ; and when it is dissolved, add 
sulphate of iron, 31bs. ; gum-arabic, Itb. ; previ- 
ously dissolved in water, 41bs. Mix them thoroughly 
whUe hot ; these quantities usually give 12lbs. of 
product. In order to employ it, the linen is 
stretched upon a table, and copper characters 
[stendls?] and a hair-brueh are used. 

Scintillation qf Steel, — ^When coarse emery is 
used on jpolishing wheels, gunpowder will be fired 
at any distance to which the sparks extend ; but 
when very fine emery is used, a stream of innu- 
merable sparks may be poured upon coarse gun- 
powder, without inflaming IL IJie same powder, 
however, on being finely piUverized, will be readily 
inflamed by the sp^ka from the fire-wheel. In 
both cases, the sparks are particles of ignited iron, 
and there can be no diflference in the two cases, 
except in the magnitude of the particles. It would 
n, therefore, that within certain limits gunpowder 



would not be inflamed by particles of ignited iron, 
unless they have at least a certaia magnitude in re- 
iation to the magnitude of the grains of the powder. 

Lovoox:— Printed by D. Fiuscis, 6, White Horse Lane. Mile Knd — ^Published by W. Brittain, 



l^is es^ieriment was probably suggested by tbm 
fact, well known, that on putting the hand into the 
stream of sparks, the sensation experienced is rather 
that of cold than of heat. This is a fact which not 
a little surprises those persons who have the cou- 
rage to present their hands to a stream of fire so 
dense as to have the appearance of one continued 
flame. The paradox may probably be explained 
in the following manner : — 

The particles which make up the stream are mncli 
smaller in dimensions and fewer in nomber than 
they appear to be, each particle, from the extreme 
rapidi^ of its motion, appearing to extend several 
inches, when, in fact, it is little more than a mere 
point. These particles, being thus minute, do not 
impart a sufficient quantity of heat to penetrate 
through the insensible external membrane of the 
skin, called the cuticle or epidermis, so as to reach 
the adjacent membrane which alone is the organ of 
sensation, before it is again withdrawn by the 
increase of evaporation produced by the current 
of air which the whed pats in motion. If the 
hand is held steadily in the stream until the evapo- 
ration is diminished by the gradual desiccation of 
the skin, we shall perceive a mild sensation of heat. 
These sensations, firat of cold only, and afterwards 
of mild heat, take place only when we present to 
the stream the inside of the hand or fingers, where 
the cuticle is thick. If the back of the hand be 
presented, a very pungent and pricking sensation of 
heat is produced at every point where a particle im- 
pinges, highly contrasted, at the same time, with a 
general sensation of cold, produced by the increased 
evaporation. In the first case, the heat is passing 
through the thick cutJcle of the inside of the hand, 
extends laterally, and loses its intensity before it 
reaches the sensible membrane ; but the cuticle on 
the back of the hand being extremely thin is imme- 
diately penetrated. 

Note, — The polishing wheels referred to are of 
various sizes and kinds, from large grindstones, on 
which the gun-barrds are ground, to small wheela 
covered with oiled leather and armed with emery 
powder. All these wheels are moved with great 
rapidity by strong water power, and when the steel 
articles are held upon them, there is a splendid co- 
ruscation of innumerable sparks flying off in tangent 
lines, which will follow one another wi& such rapidity 
that the whed is constantly sorrounded with a 
glory. 

Power of Carbon to Destroy the Bitterness qf 
Certain Bodies. — M. Duburga observed that char- 
coal destroyed the bitterness of a tincture of gen- 
tian root, whilst it had no action on that of the cen- 
taury ; in consequence of which observation. Dr. 
Kopff made many experiments on different bitter 
substances, and found great varieties of action. 
Each experiment was made with 2 oz. of dis- 
tilled water, 20 grains of bitter extract of the 
particular plant, and about 60 grains of the recently 
pulverised charcoal ; they were digested at tem- 
peratures from 78° to 86° Fahr., and examined at 
intervals, being compared with similar solutions 
without the charcoal. Wormwood, centaury, gen- 
tian, quassia, were not changed ; orange-peel, camo- 
mile, yarrow, soapwort, and Iceland moss, lost all 
their bitterness. Endive, rhubarb, &c. &c., were 
nearly deprived of their bitterness. 

When animal charcod, freed from phosphate of 
lime, &c., by digestion in muriatic a(nd, was used 
in place of vegetable charcod, similar results were 
obtained. 
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Thbrb are few instraments 'io generally employed 
as a yehlcle of rational and scientific amusement as 
the Magic Lanthorn. The galanty show indeed 
seems as it were engrafted in onr earliest recolIec» 
tions of Christmas frolics. The grotesque figures— 
the terrific phantoms — and the magnificent proces- 
^ sions, displayed "all on a white sheet/' took too 
^ early and too Yiyid a hold upon our fancies to be 
' easily forgotten^-and when we first saw a Phaniai' 
(^ magoriay with its ghastly and changing heads — its 
prominent and apparently-approaching monsters — 
how we tremhied with few and wonder. Nor were 
^we singular, for when this instrument was first dis* 
covered in 1802, the whole world (as the French 
1) would say,} were equally struck wi^ astonishment. 
To witness the wonderful effects, grave as well as 
gay, the aged and the young, flocked mghtity in 
crowds to &e exhibition. Yes — and so they do now 
too, to see the beautiful and well-managed " DU- 
tohmff View ** of Mr. Childe ; or a *' Lefture on 
Attronom^,^* if iUnitrated lij a good Magic Lan- 
thorn. 

In describing and managing this instrument four 
things require separate attention. The construction 
of tine instrument itself— the medium or screen 
upon which the objects are to be shown — the paint- 
ing and combination of the lUders— and tho fequi- 

FOURTH EDITION.! 



site attention to the use and management of the 
whole» We shall consider the first and last of these 
particulars now, and the rest at an vly opportunity. 
A ie a tin or wooden box, about e%ht inches ia 
each of its dimensions, furnished with a bent tin 
tunnel or chimney at top, to carry off the smoke of 
the lamp which is in the middle. It is fhmished 
also with handles to carry the whole by, and widi 
holes around and near the bottom to feed the flame 
with the air necessary to its combustion. One side 
of the box must, of course, be made to open, that 
the light may be managed^ Hie lamp withinslde 
presents nothing peculiar in construction. It is a 
common Argand burner, but furnished at the back 
with a concave reflector to increase the intensity 
of the light. In order to get a good position for 
the light it riiould be made to slide badtwards and 
forwards by means of a wire, (as seen in the Figure.) 
In the front of the box is a tin tube, having in it 
two lenses, a plano-convex lens or btdPt'eye B,^ 
near the light, and a smaller double-convex lens C, 
at the end of the tube, farther off. The tube is 
fastened to tite lanthorn by a square foot, two sides 
of which are left open to admit the sliders. The 
doable-convex glass is also made to slide in rjid out^ 
that the focus my be properly adjusted. In the 
oommon construction the ilider passes between (ha 
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light and larger lens. Sach, howeTer, is not tiie 
best method ; the objects should pass between the 
two lenses, the buirt-eye being fixed to the hmthom 
' itself, as is represent»i at B in our figure. In 
some cases a tlurd lens is admitted between the two 
others, and supposing a necessity existed of exhi- 
biting phantasmagorially, that is, behind the screen, 
and in a confined space, it is useful, because of in- 
creasing more the field of view, in proportion to 
the distance between the lanthom and screen, other- 
wise it is injurious; for be it remembered in all 
optical instruments, that the more compound the 
instrument ceteris paribw, the more obscure the 
image. 

llie Fhantasmagorial Lanthom differs in no 
degree whatever from the aboTe, except that the 
tube holding the lenses is made so as to project 
beyond the lens C, and the lens itself is made to 
slide readily and evenly backwards and forwards, 
either by means of rack and pinion, or more simply 
by little studs, fastened on each side of it, which 
pass through the sides of the tubes, and are moved 
iilong by mems of tlie finger. Other contrivances 
for t^e better effect of tlie exhibition are not un- 
worthy of attention, particularly that of a flap to 
jhut off the light suddenly : this may be a tin slider 
placed in a groove dose to the lanthom, or else a 
piece of tin fastened in the front of all. The square 
<:hamber also into which the objects are placed, 
-may and ought to have the top made so as to open 
upon occasion, for there are many sliders which 
•must be put in at the top, and the eyes of moveable 
figures are much more easily moved from that 

C'tion. Again, by the usual constraction of the 
, the centre of. the field of view is the brightest, 
and towards the edge the figures are not only dim, 
but distorted, and that for the same reason as ex- 
;plained when treating of the Camera Obscura. — 
(See No. 1. Page I, J It may be in a great degree 
vremedied4)y the same means : namely, substituting 
a meniscus glass for the double-convex lens, or else 
two lenses, (of a longer focus,) so placed as to touch 
each other. Another more serious cause of distor- 
tion arises from the painting of the sliders, for 
however experienced and skilful a draughtsman may 
have been employed upon them, it is rarely but 
that when multiplied 100 or 1000 times, they ap- 
pear out of natural proportion. Thus grotesque 
subjects, rather than those that are elegant, are 
mostly chosen for exhibition. 

It may not be amiss in this place to give a few 
general and practical remarks on the management 
of the Magic Lanthom, and this will offer itself to 
our att^Ation under different points of view ; that is, 
in reference first to the light, and afterwards to the 
lenses. 

First, consider the distance at which the lanthom 
is to stand from the screen, according to the in- 
tended size of the figures, and this is easily ascer- 
tained by lighting the lamp and suffering tiie light 
to be thrown upon the screen, then retiring or ad- 
vancing with the lanthom untU this has been decided 
upon. At this spot, tiien, fix the lanthom on a table, 
stool, &c., and at such a height as to throw the 
circle of light in the centre of the screen or medium. 
This being done, put one of the sliders in the channel 
prepared for it, upside down, then adjust the front 
lens, (which is in a separate tube, capable of being 
drawn out and in) so as to get as bright a view of 
it as possible ; this will find the focus. Next slide 
the lamp backwards or forwards, until the light upon 
tSae screen is increased to the greatest degree of 



brilliancy. When these Yarions adjugtments hxm 
been made the apparatus ought to be in order for 
exhibition, except a trifling re-a4ju8tment of the 
front lens, which will be necessary on account of 
the light having been moved. It however some- 
times happens that with the greatest care a dimness 
is observable. If this dimness be over the whole 
disc of light, it must arise either from the light not 
burning clearly, or from tiie lenses being covered 
witii dust or moisture. Hiis will often be the case 
when it is not suspected. The exhibitor having 
wiped the glasses wdl and fresh trimmed the lamp, 
supposes that these are in order, but this is frequently 
very far from being the case. That the light bums 
brightly when the door is open may very likely be 
the case, because it then has plenty of air, but the 
door being closed, it is supplied with air much lose 
perfectly, and the light is in proportion duller. The 
bull's-eye, or plano-convex lots, may have been ' 
cleansed previous to exhibition; if this be done 
when the room is without many persons breathing 
in it, it looks dear and transmits the light wdl, but 
as soon as the room is full of company, ready to see 
what is going forward, and the exhibitor feels assured 
of success from his previous trialsi behold ! he ex- 
periences a defeat. In vain he trusts to his late 
efforts, dimness and obscurity have again to be over- 
come, and in endeavouring to obviate the incon- 
venience he too often increases it by altering hie 
adjustments. The cause is this — the plano-convex 
lens being thick and cold, condenses upon its surface 
the brea^ of the surrounding spectators, and wiping 
this is the only remedy. But as at all times preven- 
tion is better than cure, the operator should be 
carefrd to light his lamp a sufficient time before the 
exhibition for this lens to get somewhat warm, 
before he has to use the instrument. The small 
double convex-lens at the front of the instrument is 
also liable to become obscure from the same cause, 
though being thinner, and therefore sooner getting 
warm, it is not so liable to occasion so great a degree 
of obscurity. It may in condusion be remarked, 
that the field of view on the screen is often appa- 
rently douded at one part of it. This arises frt>m 
the lamp not being in the centre of the lens, and is 
a defect in the manufacture of the instrument rather 
than the management of it. If this cloud be on the 
upper part, it shows the lamp to be too low, if on 
the right side, the lamp is too much to the left, and 
so on for other positions. 

Note. — By an inadvertence, not seen till too late 
for alteration, the plano-convex lens in our drawing 
has the convex side turned towards ^ light, instead 
of the flat side, as should be the case. 

PHOTOGENIC DRAWING. 

Though a month has nearly elapsed, and vre have 
taken no notice of the extraordinary process of 
Photogenic or Photographic Drawing, which now 
occupies such general attention, it has been because 
we were desirous in this, as in all things else, te 
test and, if possible, improve upon the experiments 
suggested by Mr. Tdbot, and since pursued by such 
ardour by all the philosophers and artists of this 
country, of France, and of Germany. We now, 
however, proceed to give all the information in our 
power, having tried all the different receipts pub- 
lished. [ 
History. — It was known in a very early stage of l 
chemical science, that light had the effect of changing ^^ 
the white chloride of silver into the black ozyde of 
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riher, and hj a contiiiiiaAioii of its action even into 
ttietaOic silver. 

' In an eaity Toliune of the Transactions of tbe 
Ibojtl Institation tSie process is first described, and 
an analogous experiment is foond in Hooper's 
MaUiematical Recreations. As tlie snlject is now 
engaging so rnxuk of public attention, we snbjoin 
1^ snlMBtance of tiie original paper by Mr. Wedg« 
vrood, feeling assured f^iat our readers will be pleased 
to learn how mudi was done formeilj upon this 
Interesting process: — 

" An account of a method of copying FdntiDgs 
upon Glass, and of making Profiles, by the agency 
of Ught upon Nitrate of Silver. Invented by T. 
Wkdowood, Esq., witii observations by H. Datt. 

'* White paper, or white leather, moistened witii 
solution of nitrate of silver, undergoes no change 
when kept in a dark place ; but, on being exposed 
to the day light, it speedily changes color, and after 
passing through difi^nent shades of grey and brown, 
becomes at length nearly black. 

" The alteradons of color take place more speedily 
in proportion as the light is more intense. In the 
cKrect beams of the sun, two or tiiree minutes are 
sufficient to produce the full effect. In the shade, 
several hours are required, and light transmitted 
through different colored glasses, acts upon it with 
different degrees of intensity. Thus it is found, 
that red rays, or the common sunbeams passed 
through red glass, have very little action upon it ; 
yellow and green are more efficacious ; but blue and 
violet light produce the most decided and powerful 
effects. 

'* The consideration of these facts enables us readily 
to understand the method by which the outlines and 
shades of paintings on glass may be copied, or pro- 
files of figures procured, by the agency of l%ht. 
When a white surface, covered with solution of 
nitrate of sUver, is placed behind a painting on glass 
exposed to the solar light, the rays transmitted 
through tiie differently painted surfeces produce dis- 
tinct tints of brown or black, sensibly differing in 
intensity according to the shades of the j>icture, 
and where the li^ is unaltered, the color of the 
nitrate becomes deepest. 

" When the shadow of any figure is thrown upon 
the prepared surface, the part concealed by it remains 
vdiite, and the other parts speedily become dark. 

"For copying paintings on glass, the solution 
diould be applied on lea&er ; and, in this case, it 
is more readily acted upon than when paper is 
used. 

" After the color has been once fixed upon the 
leather or paper, it cannot be removed by the appli- 
cation of water, or water and soap, and it is in a lugh 
degree permanent. 

*' The copy of a paintmg, or the profile, imme- 
^ately after being taken, must be kept in an obscure 

glace. It may indeed be examined in the shade, 
at, in this case, the exposure should be only for a 
few minutes ; by the lignt of candles or lamps, as 
commonly employed, it is not sensibly affected. 

** No attempts that have been made to prevent the 
nncolored parts of the copy or profile from being 
acted upon by light have as yet been successful. They 
haye been covered with a thin coating of fine varnish, 
but this has not destroyed their susceptibility of 
becoming colored; and even after repeated wash- 
ings, sufficient of the active part of tiie saline matter 
will still adhere to the white parts of the leather or 
piq;>er, to cause them to become dark when exposed 
to the rays of the sun. 



'* When the solar rays are passed through a print 
and thrown upon prepared paper, the iw» #^^Bd 
parts are alowly copied ; bat& lights transmitted 
by the shaded parts, are seldom so definite as to 
form a distinct lesemblanoe of them by producing 
different intensities of c(dor. 

** With regard to the preparation of the sohitioo, 
I have found the best proportions those of one part of 
nitrate to about ten of water. In this case, the 
quantity of the salt applied to tiie leather or pqper, 
will be sufficient to enable it to become tinged, wUh- 
ont affecting its composition, or injuring ite texture. 
"In comparing the effects produced by light upon 
muriate of silvor, with those prodnoed upon tiiQ 
nitrate, it seemed evident, that the muriate was the 
most susceptible, and both were more readilf aeted 
upon when moist thsn when dry, a fiust long ago 
known. Even in the twilight, tiie ecdor of moist 
muriate of silver spread upon paper, slowly dumged 
from white to fitint violet; though under similar 
circumstances no inmiediate alteration was produced 
upon the nitrate. 

" The nitrate, however, firom its sdubility in 
water, possesses an advantage over the muriate r 
though leather or paper may, without muchdifficulty,- 
be impregnated with this last substance, either by 
diffWng it through water, and applying it in this 
form, or by immersing paper moistened witl\ tbo 
solution of the nitrate in very diluted muriatic add. 
' * To those persons not acquainted with the proper* 
ties of the salts containing oxide of silvor, it may be 
useful to state, that they produce a stain of some 
permanence, even when momentarily applied to the 
ddn, and in employing them for moistening paper 
or IcAther, it is necessary to use a pencil of ludr, or 
a brush. 

** From the unpossilnlity of removing by washing 
the coloring matter of the salts firom the parts of 
the surfoce of the copv, iriiich have not been exposed 
to light, it is probabte, that both in the case of the 
nitrate and muriate of silver, a portion of the metal- 
lic oxide abandons its add, to enter into union with 
the animal or vegetable substance, so aa to form 
with it an insoluble compound. And, supposing 
that this happens, it is not improbable, but that 
substances may be found capable of destrojring this 
compound, either by simple or complicated affinities. 
Some experiments on this subject have been imagined, 
and an account of the results of them may possibly 
appear. NotUng but a method of preventing the 
unshaded parts of the delineation from being colored 
by exposure to the day is wanting, to render the 
process as useful as it is elegant" 

In a little book published about twenty years ago, 
called Philosophical Recreations, is an experiment 
entitled ** To write on glass by means of the sun's 
light*' of a similar nature ; and another modification 
of the same process has already been noticed in 
Parlour Magic, {see our Uut number^ p«L§e 15.) 
Besides which, and of more importance to us now, is 
the knowledge that Sir Humphrey Davy and Mr. 
Wedgwood were engaged in a ooune of chemical 
experiments upon tiiis very subject in 1802, as 
above detailed, the result of which was so complete a 
fiiilure, that Sir H. Davy declared as his opinion, 
that the process could never be made so fiir success- 
ful as to be applied to any useful purpose. 

About the same -time M. Ritter, and our country- 
man Dr. WoUaston, were directing thdr attention ' 
to the same subject, not with the same view, but to 
analyze the rays of light as refracted by a prism ; 
in order to ascertain more fuUy the relative heating 
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mid jdMXittpoil&g «Aeti of tiM diftre&t ends of the 
wksr flp<9vtnuii. 

l^mbjefll from tbdt time «Mted to be fegarded 
yAik any InfeereOt, mitil M. Dagnerre, one of tiie 
Mdnlenoftlie Dtortmo, oommnniraited to the Frendi 
Lifltitate, that he had made a remarkable diaoorery, 
wheretry he Vm eoabled in an infinity ihort space 
of tfane, to prodooe miaute and elaborate drawmgi 
of the most oomplicated aubjeots withoat aid from 
tiiepen(^,lnB<mi7 artist benigtbe Mm. llusaeooimt 
^iM pnbMshed in the Literary Gazette of last January 
at having beat nod before the Royal Society, where 
idso speoimeBS of If. Dagverre's process were exhi- 
bited. Ibflse wtn so iMantifUl and so aocnrate in 
penpcetivo, in sharpneas, and In dne gradataon of 
Igkt loid ahade, that all ivho saw them were asto- 
njihed. Soon after the abore account was pnbliahed« 
Mr. Foot Talbot commmiioated in the Philosophical 
l iagao iae, tfai^ he also had for about four years been 
aoquointod with m process analogons to 4hat of M. 
BagnoTM— 41ien two Englishmen claimed the inven- 
tion—then the celebrated botanical draughtsman 
Mr. Bauer, in IxAialf of a deceased fri^, one 
M. Neipee, whom it is proved waa foimerly in con- 
nexion witii M. Dagoerre, and to whom there is 
no dambt the latter la indebted if not to tb» comple- 
tion of his method, at kast to a considerable pro- 
guess towards it, as p ict ur es ttiU remain which 
belonged to M. Neipce, executed by him so long 
ago as 1826. 

Naimre and ISfftcU — Our process, as originating 
widi Mr. Wedgwood, and so greatly improTcd by 
Mr. Talbot, is totafiy difierent from that of the 
FroMdi philosophers-^thdr's gires ihe shadows in 
their proper {^Kes and of their proper depths. 
Thus tiie French pictures are accurate representstions 
of nature — the outline is also sharp and wiell defined; 
,b«it with oars, aa at present formed, the liglits and 
shadows are reserved, that sAoxSi is brightest in the 
copy is darkest in Hie sun-drawn counter-part. 
Hkttn is, moreover a dondiness about the very 
bnt specnncns, which, althongh it often adds to 
ganeral softness of effect, detracts much from force, 
CQ^pRssum, and utility. Thb must, of necessity, 
be Ae case, oonsklemig the nature of tibe process, 
which is as fi^ows: — Pq>er is imbued or coated 
wUb a salt c^ silver, whence it becomes sensitiye 
to light, not merdy tiie beams of the sun, but 
the diffiised li|^ of day — changing, when thus 
exposed, from its original wliite color, first to % 
violet, and afterwanlsjto various shades of red, brown, 
or black, according to the time of its exposure, and 
the strength of the solution of silver washed over it. 
Now supposing a piece of lace or checked muslin 
be fdaoed upon this prepared paper, a pane of glass 
be put over to keep it steady, and then exposed : 
the rays of li^t will be partly, if not wh(^y inter- 
cepted by the threads of Ae mudm or lace, and in 
these pwts the eolor of tiie paper beneath will not 
be diangcd. Apjdy tiie same process to another 
object ; namely, a copper-plate print, or tiie printed 
impressicm of a wooa out-^-^her^er in tiiese is a 
mass of shade, or a dark line, saoh will interc^ 
the light, and a white 'marie will be occasioned on the 
phot(^«iic paper, Hbe whde picture becoming re- 
vnrseds thus a lady represent^ in a copper-plate as 
with black .hair and a fair complexion, would appear 
in tJm copy to have white hair and a dark skm — a 
immd bail would seem a hoUow cup-— a dear bright 
sky and gfc)omy momtainH would iq>pear lika a sim- 
dik^ praspect in a thunder storm, when represented 
I7 lUBaDi of Mr. Talbot's pfooesf. 



To obtain then « oopy lika the original hi ahadoir* 
tills first copy is to be substituted fdr Iho engmvii^; 
or Wood ou^ when of conne upon a pieoo of the 
paper a design Kke the or^gmal in generu offset will 
be produced, tiiou^, let it bo understood, it vriU 
want its sharpness and clearness of detaiL AnotiwMr 
modification of the process of Photogenic Drawing 
is that by reflected light from natural objects. In a 
Camtra (^tcura, (see page \^ objects animate 
and inanimate are (diminished at wfll by proper 
lenses, and according to the distance of the screen,) 
rafiooted upon an iq>propriate and convenient 
medium. Sv^posing, therdore, a aheet of photo- 
genic pfl^r be placed at the pn^>er position, it will 
catdi and be altered by the li^bts thrown upon it^ 
and thus a picture may be formed $ and so majr alao 
a delhieation of any object eontained in a Sohr 
Mieroteqpe be represented on a sheet of the pre- 
pared p^er fixed properly before it. ArtifidalH^t, 
such as that from candles, &c, haa no effitct upon 
photogenic paper, exeqpt in circumstances of extra- 
ordinary intensity. Pqper subjected to the action 
of that light, occasioned by charcoal points when a 
stream of the galvanic fluid passes through them, 
conmionly called the charcoai lights did not produce 
even the violet tinge upon the paper until exposed 
to it for some hours. The Umt light f or that used 
in the oxyhydrogen microscope, and formed by a 
stream of hydrogen thrown upon lime, and urged into 
intensity of light by oxygen, affects tiie paper in a 
fow minutes, and depicts the enlarged microscope 
object upon the screen. It will now be argued, 
that as the unchanged part of the paper still remains 
susceptible to light, that will also soon become 
equally dark with the rest, and the whole rendered 
useless. Such is the case : and ignorance of the 
method ci*fixing the pictures occasioned Sir H. Davy 
to entertain an opinion of the uselessness of the 
whcde, and in foct removed to a great distance in 
utility his experiments, and those recorded as pre- 
vious to him, from the modem discoveries. 
{Continued on page 2b J 

FRENCH SHIPHNG. 
It would be difficult to find a more striking example 
of the utility of the iqpplication of the mathematical 
sdences to the practical arts, than is to be found in 
the success of the French nation in ship-building. 
They are not a maritime people. One of their 
ambitious sovereigns, however, resolved to make 
them so, and employed men of sdence to build 
ships. He and the subsequent sovereigns of Fi»nce 
encoun^^ them in ascertaining mathematically the 
best form for ships, and in applying the mathemati- 
cal sdences to their construction. The consequence 
has been that the French ships, particularly of their 
royal navy, are in general equal, if not superior, aa 
to form, to any other ships of the whole globe. We 
are a maritime people, possessing a more extensive 
sea-coast, and more familiar vrith the ocean than 
any other nation. In the practical and merely 
manual part of building ships, as well as in managing 
them, we are superior to our neighbours. That we 
in general overtook and captured the finer-formed 
vessids of the French, was a consequence of the 
siq>eriorddll of our sailors; but the superiority of 
those vessels, as to form, was so great, tiiat most of 
the ships at present in our navy ha-^e been moddled 
after captured French ships. Now this superiority 
was alfa^gether derived from the plan of constructing 
their ships on mathematical principles. Such is, 
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^^.^jTf worn tilt pvQfreai of leiaitific 

b thb oooitrj, that tSere is evwy rmon to hep* 
on thii pointv as on others invcdvli^ not €Oiitaiitioa« 
but emulation, that ^re shall not be mrpaiiedbfow 
nUc^tened rivals. 

nRIKO GtmPOWDER BY THE GALVANIC 
BATTERY. 

Vaeiovs methods of firing gunpowder by 
the Toltate teid ii«i« snggMted and piMtked 
M Mon as the aeieiioe itself was known. Hie lint 
•oeoiatof soiA expcrimoits thai were ettrried #o 
my estmt or applied to pr tn tk& l p mrpoee i , is giiea 
in the Slst ?oL of SOliman's Amarioan Joomai of 
SciflBoe; and more recent resvlta are given in a 
paper eemmnnioated to the Britirii Association in 
1836, in wUoh Dr. Hare oMitioned the appttoatiai 
of fsltaie action to the nseAd purposes of blasting 
mHa, &«., nsing for this pnrpoae the instnunent 
or battery, eonunonly called the CslsHmefer. Dr. 
Hare also mmrtoned, that tbe aame power mig^t 
be evptoyed to Are charges of gunpowder vnder 
water, though he does not appear to have instituted 
■ By capei i ments to prove tbe efficacy ef the principle. 
Tim Ims, howcTor, boem. fnUy acoompHafaed lately 
by Cotond Paalsy, veho naes, as the only neoesiary 
power, a battery of aot or ei^t pint jara, arranged 
iooor^Ung to the sustaining prinople at Mr. Daidel. 
Hie experiments institi^ed with these means are 
now the subject of public discnsskm and interest : 
the foOowing, abridged from the daily prints, is an 
outttoe of the prooeas, its efEeots, and probable con- 
BS^u e nces. 

*'The Royal Engineers at Chatham, under 
Cotonel Fasley* bave repeatedly fired gunpowder at 
the distuice of 500 feet, with thdr ooochicting wirea, 
either buried under ground, or led entirely under 
water, except a 'few feet immediately connected 
with the battery, which in their sub-aqueous explo- 
sions was ina boat on the Medwcy, the powder being 
lodged ait the bottom of the river. On Sntorday, 
April 6th, they implied tiieir voltaic battery to tiie 
bisiting (k rodk» under water. Two very large and 
heavy pieces of hard sandstone were prepared and 
loaded with three quarters of a pound of powdiw in 
' ""^ ■ The oond»Bthig wires were led from each 
i to the battery, which was pboed cm the g«n- 
, and the stones lowered to the bottom of the 
where the water was fourteen feet deep. 
I passing the shock the gunpowder was in bodi 
I fired, and tiie stones split into fragments. 
[ " Tlie results of these and other similar experi- 
may be of gfeat inportanoe, especially for 
military mmes, because the voltaic bat- 

. / affords the only possible means of firing several 

sufb mines, not only instantaneously, but simulta- 
neously, whereas by the common method of a port- 
fire or fusee, connected with a train of powder, no 
I ' positive certainty as to time can be calculated upon. 
'^ For sub-aqueous explosions the superiority of t^e 
- voltaic battery is still more striking ; so mudi so 
^ that Col. Pasley has repeatedly dedai^d that if he 
r had been possessed of the same vottaie apparatus, 
' and had known how to nseit, last year in his ope- 
rations on the Thames, it would have saved a great 
deal of trouble and expense. 

** Notiiing can apprar easier than to fire gunpow- 
der under water by the ▼oltaie battery, as exhibited 
in a lectare-room, bnt the mode usually adopted 
upon such occasions, of passing the conducting 
wires into the charge through a cork coated with 



is,«idof fanlitiBgliM ! 
of wire in email Indian rubber tubes, la inadequito 
and inexpedient fbr practical, puiposes, in a rapid 
tide-way and in dero water. In CoL Vwskj'n 
experimenta nfe ChaUiain, ooiks and sealing wax 
vrere rcgected— ^he former as bchg too weaK# the 
latter firam being liaUe to craidc, and Indian rub- 
ber was alao rq j e ot ed as bring fiur too expeniive; 
instead of which a eonmosition of pitch, bees' -wax, 
and tallowy waa adopted, the remarkable efficacy of 
whidk iraa proved by keeping one of these CKpeA* 
mental chargea ten daya under water before it was 
find, whstt the powder wm sliU peiiMtly dry. 

"The eonduotnig wires are bound tighdy to the 
different sides of a wdktarred rope, by taned hem« 
pen yam oovering the whole, wluch thna pr epar e d 
resembled a shigle rope, and migfat be ooilad upend 
veered oat as one. One of the moat impcrtaait 
pointo neoeaiary iraa, to prevent all atvain eating 
upon tiie oonduetingvrires from without, and thonl^ 
breaking the very amaM ddieate p>«*Sr"— wire 
withui the charge, whidi by interrupting the eircwit 
would render exphMion impossible^" 

Colonel Faaley, in the course of his experimtBts^ 
noticed soaae important fects relative to the oom. 
paiisoB of thick and thin copper vranes in piiiin 
the shook. He says, 

** Copper bell vrires, one-cixtesnth of an indi ht 
diameter, were comp arative l y uaelaas, the best con* 
ducting wires being those of one-fiftti of an inehin 
diaaMter, whid^ riioald ahvaya he used fer great 
explosions, and none less than one-eightii of aninchy 
even for small explosions or fbr blasting. 

Hie offieera who vritnessed the experiments wcra 
unanimously of opinion, that it would be abeelutely 
impossiblB to fire gunpowder under water, at the 
distance of 3 or 400 yarda, by six of Ptaffaaaor 
Danid's calls, witii condaeting wirsa only about aa 
thick aa a oommon beU^wire, as aru asaerted in n 
paper on the subject of blasting rocks by galvanism, 
(puUished in a sdenttfic jounud for the iMnth of 
May, ld38,) instead of which tiiey think, tiiat to 
prodnoe ignition by such wires, a battery must be 
constructed infinitely greater than any one ever made. 
In their own experimenta tiiey never succeeded in 
firing a sub-aqueous charge, even at a d ist anc e of 
100 feet, by fewer than eight cells, wheress in using 
the large wires, the same number of ceUa iraa fbund 
capable of producing ignition at fhre timea that 



The superiority of the voltaic battery over the 
common electrical madune for these and similar 
purposes is apparent, considering that it may be used 
m &id open air, even exposed to rain and anow, in 
all weathers, and timt it requires no akill in ] 
ture, or in management. 



To the SiUor. 
VICTORIA REGINA. 

Sir.— Some of your readsrs may not probably bft 
aware that British Guiana boasta a vegetable pro- 
duction, more splendid, as it is oertsinly more extra- 
ord^oary, than any other plant with aidch the enter, 
prise of British collectors has yet naada ua acquainted. 
It ism aquatic plant, caHed '^ Vietoria Begina," in 
honor of Her preaent Mafeaty, and was discovered 
by R. H. Schombnrgh, Esq., who tian a mit tod the 
origind drawings to the Botan&cd Sooiety of Londoai 
accompanied with a deeer^tien, which was read 
bdbre tiiat Society on the 7tii of September, 1837,' 
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and of whidi fhe following is $xk abitract, and fhe 
cat a representation : — 




<< While contending with the dlAcnhiea nature 
opposed in different forma to our progress up the 
Tvret Berbioe, we arrived at a point where the 
river expanded, and formed a currentiess basin. 
Some object on the sonthem extremity of this 
basin attracted mj attention; it was impossible to 
fi>rm anj idea what it could be, and animating the 
crew to increase the rate of paddling, shortly after- 
wards we were opposite the object which had raised 
my curiosity — a vegetable wonder, AU calamities 
were forgotten ; I felt as a botanist, and felt myself 
rewarded. A gigantic leaf, fix)m five to six feet in 
diameter, sahrer-diaped, with a broad rim of a light 
green above, and a vivid crimson below, resting 
upon the water ; quite in character with the wonder- 
fol leaf was the luxuriant flower, consisting of many 
hundred petals, passing in alternate tints from pure 
wliite to rose and pink. The smooth water was 
covered with them — I rowed irom one to another, 
and observed always something new to admire. The 
leaf on its surface is of a bright green, in form or- 
biculate, with this exception opposite its axis, where 
it is slightly bent in ; its diameter measured from 
five to six feet ; around the margin extended a rim, 
about three to five inches high, on the inside light 
green, like the upper sur&ce of the leaf, on tiie out- 
side like the leafs lower part, of a bright crimson. 
The stem of the flower is an inch tUck near the 
calyx, and is studded with sharp elastic prickles, 
about tiuree-quarters of an inch in length. The 
calyx is four-leaved, each upwards of seven inches 
in length, and tiuree in breadth at the base ; they 
are thick, white inside, reddish brown, and prickly 
outside. The diameter of the calyx is twdve or 
thirteen inches, on it rests the magnificent flowor, 
which, when fiilly developed, covers completely the 
calyx with its hundred petals. When it first opens 
it is white, with pink in the middle, which spreads 
over the whole flower the more it advances in age, 
and it is generally found the next day of a pink 
color — as tf to enhance its beauty it is sweet scented. 
Like others of its tribe it possesses a fleshy disc, 
and petals and etamena which pose graduaily into 
each other, and many petaloid leantee may be ob- 
eerved which have veatigee qf an anther. We met 
them afterwards frequently, and the higher we 
advanced the more gigantic they became. We 
measured a leaf which was six feet five inches in 
diameter, its rim five and a half inches high, and 
the flower across fifteen inches. 

** The rich plant collector who would have this 
magnificent vegetable production added to his 
Aquarium, must erect a building which will be to 
our present buildings for stove aquatics, as Qog and 
Magog to a Lilliputian. The description given of 
it leads to the presumption that it is a species of 
Nympoea, of which you are aware many tropical 
varieties are cultivated in this country." 

I have underlined a passage in the above quota- 
tion for the purpose of remarkins:, that botanists 



appear to be wrong in concluding that doiltble 
flowers are ** monsters," and only the result Of culti- 
vation. Here is a flower that has evidently never 
reoeii^ the care of man, to which the artificial 
experiments of the florist are unknown, and which 
appears to be rapidly passing into that state which 
botanists consider perfectly unnatural.^ Botanists 
must revoke their decision on this point, and this 
for an abundance of reasons, which I have not now- 
time to furnish. 

Can you inform me if the ** Cineraria/' nativesr 
of this country, are furnished with braets at regular 
intervals up the flower stalk — ^if so, this peculiarity 
is not noticed by Withering.^ 

With best widies for the success of your Periodi-- 
cal, believe me truly your's c. 

Note, — ^The above-mentioned splendid plant {§ 
beyond all doubt tiie same that was discovered by 
Dr. Poppig, in the river Maranon,. and described- 
first in a letter, dated March, 1832, and fully ex- 
plained in a German journal, in November of that 
year, under the name of Euryale Amazoniea, k» 
new name then, unless retained by the consent of 
Dr. Poppig, must be given up. The English' 
Cinerariie have no bracts; which are properly 
small leaf-like appendages that accompany the 
flower, and are therefore found only on the flower- 
stalk or peduncle, as in the violet. The Cineraria 
palustris is a much branched plant, and beara- 
nothing that can be taken for bracts. In the 
Cineraria campestris, (or Cineraria integrifolia of 
Withering,) the leaves become gradually smaller 
up the stem, and, as our correspondent says, are at 
nearly equal distances, but the regular gradation of 
the leaves in size and shape, as well as their being 
borne at a distance from the flowers, shows that 
they are not bracts. — ^En. ^ * 

WAXEN FRUIT. 

Thkbk are three distinct processes in maldng Fruit 
and other objects in wax. 1st. — The Tcquisite 
moulds. 2nd. — Casting the fruit in those Moulds. 
3rd. — Coloring and otherwise finishing the castings. 

The first of them is generally considered the. moat 
difficult, and the more so because the teachers of 
this art seldom instruct their pupils in making, die 
moulds ; but, on the contrary, if they know ho^ 
and this is not always the case, purposely omit il 
that there may be a sale for those they have for dis 
posal. Nothing, however, can be more simple 
the method and the materials employed ; the '. 
indeed consist only of a little grease and superfinl 
plaster of Paris, (which may be procured at any oj 
the Italian plaster figure makers, at from 6d. to 9d, 
per half bag of 71bs., which quantity ynH make 
several moulds,) a basin, spoon, table-knife, garden- 
pot full of damp sand, a sheet of thin tin, cut into 
strips of three inches wide, and some string. Thus 
furnished set to work. 

Suppose we desire a mould for an apple, and we 
have a real one to mould from, press down the apple 
into the damp sand, until very nearly one-half of it is 
buried, that is until the sand reaches to the thickest 
part : in an apple this would be near the middle ; 
in a pear near one end, unless it were put sideways, 
when in this case it would also be one-half. An 
apple must not be put side-ways, because it would 
not then deliver, that is when the upper part is 
surrounded with the hardened plaster, as it is soon 
to be, it cannot be drawn out, on account of a 
depression there generally is at the stalk and eye of 
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m apple; but by placing it tibe other way, titat is 
cither stelk or eye end downwards, this difficolty is 
irdded. In making moulds of every description 
this it above all things to be obsenred ; even in inch 
ample objects as those now nnder consideration it 
H t>f the utmost necessity. But to proceed— The 
apple beang nearly half sunk in the sand, bend one 
of the pieces of tin into a hoop, so as to be an indi 
or inch ttkd a half laiger across than tiie apple ; tie 
a piece of string around it, and place it over tiie 
apple, forcing its lower edge into iint sand, so as to 
hold it firmly. Poor water into the basin till it is 
thne-parts full, and into the water sprinkle some of 
the plaster of Paris, sufficient, to make one-half the 
modd ; pour off the superfluous water, stir up the 
miztture, and put it carefully over the fruit. This 
bemg properly of the consistence of thick cream, 
win nm into every minute depression, and com- 
pfetelj cover \xp that half of the apple exposed above 
tiie sand, while it will be prevented fit>m flowing 
iwaj by the rim of tin around. 

In a minute or two tiie plaster will become sufli- 

deotij set, or hardened, to be handled. When this 

is the case remove the tin, and take up the firuit out 

of the sand altogether, there being now one half of 

the mould cast. This must be trimmed with a knife 

for the sake of qppearance ; and particularly where 

the sand has toudied cut carefully smooth at the 

exact half of the fruit, for it will have been observed, 

that as the apple was not quite half buried in sand, 

the part of the mould now cast will be rather more 

than half, a small part being allowed for cutting 

away evenly. Now make a hole or two, or a few 

notdies on ono side of the cast where the other is to 

jinn it: grease well or soap well this part, holes and 

all, and tie round it tightly, one of the pieces of tin ; 

the findt will now be in the same position, in respect 

to the Jialf mould, as it was when in the sand, except 

that it is now the other end upwards. The only 

thing remaining to be done, is to pour plaster upon 

this other end, and the mould will be complete 

except a little trimming, which it will require. The 

parts will easily separate at tiie joint, and taking out 

the real fruit, a cavity will of course be in its place, 

of tiie exact sise and shape, ready for, afterwards, 

fillmg up with wax. 

Those fruits which have hard or rough skins re- 
quire greasing, to prevent the plaster sticking to 
them : this is ihe case with the Peach — the Apricot — 
the Walnut, and other nuts — the Almond, &c. &c. 
There are some few fruits whidi require the n\ould 
to be in three pieces, as very often thc^^Melon, the 
Mulberry, and Blackberry. Other fruit are never 
made in wax ; as Grnqpes, Currants, and many more 
of the smaller lands, on account of the trouble of 
joining them together afterwards in bunches, 

Tlie principal objects manufactured in wax for 
onament, are findts — various articles of pastry-— eggs 
^peas in the pod — capsicums — dolls — minatur^ 
bosts-^lowerfl — leaves, &c., of these we shall have 
more to say hereafter, as wdl as casting moulds fbr 
other puipoaesL 

^Continued on page 60.^ 



REVIEW. 

SptetaeU SeereU, By George Ck>x. 

This work* small as it is, contains more real sound 
Knae than one half the folios published. It gives 
an account of the structure of the eye — offers really 
good advice to those whose sight has beat impaired 



either by age, sidBMSs, or studioiis eBiyloymflBii» 
on the dKMce of that very hnportant histrument, a 
pair of qieetacles, and condudea tiie subject by expo- 
sing, with no qparing hand, the knavery and igftoo 
ranee of tiie Jew vendors, and the irreporaUe iigury 
likely to aoerue to (hose siDy peraons, who, knowing 
nothing of the matter tiiemsehres, trust Uindly to 
puffing and dishonest advertisementa. ETerypagedT 
the work shows the scientific and practical knowledge 
Mr. Cox has of these things. The following remarks 
cannot be too widely distributed :— 

'* The eyes, when in a sound and healthy state, 
instinctive^ a^nst themselves at a distance of twelve 
inches from a hook or paper, when they are observ- 
ing the same. This distanoe is found to be most 
natural and agreeable; for when ire extend it to 
sixteen, twenty, or thirty inches, the crystalline lens 
is stimulated to keep a distinct and dear perception, 
until, as the distance increases, the object beoomea 
less and less perceptible. When we are compdled 
to extend this natural distanoe, experience dlffionky 
in reading small characters, or find it necessary to 
get more lig^t on what we are observing, we may 
safely conclude that artificial assistance is needed, 
and that, jndidously qpplied, the tendency to decay 
will be mfldly arreted. 

** The design of spectacles is to supply the loss of 
power which is experienced by the eyes at different 
periods of life, and arising from various causes. 
These productions of art are constructed with a dose 
observance to, and act upon the same prindples as 
those by whidi the process of vision is r^uhited. 

** Spectacles ought not to do more than maintain 
or preserve to us the capability of seeing at tiio 
natural distance. This is, in fact, all they are in- 
tended to effect. When the crystalline 1^ of the 
eye losing its convexity, foils to converge the rays 
of light, and bring them to their natural focus on 
the retina, an artificial lens, of suitable convexity^, 
supplies to it this capability, and compoisates f«« 
its gradual diminution of capacity. Thus lenses 
for assisting the sight are fashioned upon the op- 
tical prindples so apparent in the medianism of toe 
eye itself, which, it will be observed, is ndther 
round nor flat, but of that niody-moulded convex- 
ity which is indispensable for the performance of its 
fimctions. If lenses were dther spheres or planea 
they likewise would be inefifoctive for the purpose 
proposed. • 

** Brazil pebbles, or crystallized quartz, are im- 
ported to this country in rough blocks $ these are 
cut or slit, by the aid of pulverized diamond, into 
slabs or pieces of the diameter required. Those 
pieces in which bubbles, waves, or blemishes appeal^ 
are thrown aside by the optician who is tenadouf 
of his fair fame, as their imperfections become more 
apparent in every after-stage of their progress ; and 
when polished, centred, and shaped for the roectade- 
frame, they are really improper to be used at aU| 
nevertheless, the needy, or dishonest, rather thaa 
lose a fraction of their gains, often persist in woik- 
ing-up such imperfect material, and harping upon 
their being pebble — ^palm them off upon the uniniti-' 
ated as genuine articles. Pebbles have the fbllow* 
ing important advantages : they are of equal den- 
sity, and exceedingly hard, firm, and dear; their 
surfaces are not li&le to become misty or scratched, 
(which circumstance alone often compds a change 
of glasses ;) they are of a pure, cool nature, and 
show this contrast to glass, (which is, on tiie con- 
trary, produced by the action of artificial heat,) hi 
the touch of thdr finger or tongue to their sufaoes. 
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ThiBf are, in eoMcqnfliicA of thtse peopecties, oal- 
cubied to aoit tke ligkt hr t longer period than 
giMi I bot they need not be thrown tMtf when, 
Arom Ae indtoeti o ne alrsedy referred to, we find an 
iacreaie of magnifyiiig power le required, ae tiMy 
oaa be re-worlnd readttj enovgli to meet the re- 
quirement of the ejee, and al an eipenae learedy 
BMire than a new pair of ghwaeei or about one-third 
of their original ooat. 

" Thia eonalderation ahonld weig^ with thoee 
who are apt to be misled by the pretenaioni of the 
unprincipled i for pebblea hsfe, in oommoo with 
many other oryetals, a donMe refracting property, 
which, if the pebble le ent eaieleiflly, odiibite itself 
by peinfolly aibeting tiM vliion; two objeeb, 
inatoed of one^ are seen, oanainf e conhued and 
■gttattng seoae of indistinfllneea, whieh, in propor. 
tton to tiM enrtion of the eye to overoome H, la 
the more tireaoiM and dletnaaing. Such faulty 
end Ueaidied artielet, technically called iMw#er», 
ere l eft me d by the optleka of any real respectability 
end charaeter, but are eegariy benght up by thoee 
irendon, whoee <^ject is to purchaee what costs 
theBi4he least money, alike Ignorant of, and indlf- 
ftnat to any other eoneidenition. 

" Lensee worked by machinery ere produced in 
greater quantitlee, widiln a given time, than those 
woi^ed by hand. They are passed tiirough the 
diftrent stages of grinding and polishing without 
ImTlng tiM keen eye of the workman earefolly 
watehkig tiieir progreoa, and adjusting the Ine^iali- 
tiea hi Sieir surfiiees or edges, whidi wOI always 
eppeer mofo or less in the course of working. 

** Women and children are chiefly employed to 
tmt and edge those cheap glasses to tb» spectaidB 
frames ; and who can expect they should do them 
better for the price ? And if one i^ue should be 
nnequally iMskt like a wedge, while ita companion 
In the same speetadee Is inisenddy thin ; or if the 
centres, instead of being equidistant from all parts 
of the rim are nipped into a comer; how can you 
fod surprised whoi yon consider, that for them to 
earn a ttrhig, it Is necessary tiiey shoidd finish 
several dozen pairs per day ; and, therefore, expe- 
dition, radier tlian exoellenee, is the point at wfaidi 
fhey aim ? In many departments, where madnnery 
has supplanted manual labour, the work produced 
Is of a superior diaracter, and will bear more 
critical examination ; but the contrary is the fact 
In the case of machine-worked optical glasses, and 
Is more espedally apparent in such as are intended 
for microscopic and adiromatic purposes. And it 
cannot be denied that, for all sudi uses, lenses 
worked by hand, with the orifinary care of a ddlful 
workman, as much excd those produced by ma- 
chinery, as the accurate and sdentifie toudi of the 
artist edipses the random splash of flie plasterer.*' 



MISC^BLLANIES. 

neairical Bteantationi.^-J^aaoUe crystals of 
oitrate of copper in spirits of wine. IJght the 
Kdntion, and it will bum with a beantiM emerald- 
gioeen flame. Pieoea of sponge soaked in this 
n^, lighted, and snspendbd Bt fine wires over 
the stsge oC theatres, produce the lambent green 
fluoe now so common in incantation seenes. 
Strips of flannd saturated with it, and applied 
round copper swords, tridents, &c, produce, when 
lighted, the flaming swords and fire-forks, luran- 



didied by the demons ta such scenes* Indeed the 
chief consumption of nitrate of copper Is for tiMse 
purposes. 

Oh Spwriom Ckinti Jfoil.— Six porta of istofjbm 
are to be dissolved hi twice their weight of boUing 
water; md also, in two parte of water, one part <2 
Spanish liquorioe» The two sdutions are to be 
mixed whilst warm ; and inoorporated, by a little 
at a time, with one part of the fluMt hrory-black, 
by ^ hdp of a spicule. When the mlitufe has 
been perfbctly made, it is to be heated In a water* 
bath, tUl tbfi water Is nearly evaporated ; and it 
forms a paste, to which any desired form may be 
given, by moulding it, as usuaL 

The color and goodness of this Ink wil besar a 
eompaileon wUh the Clrina Ink, or , ae It le eonnoaiy 
tenned, In^Banink. 

PrefMre qf the 5S9e.— If a piece of wood, whloU 
floate on the water, be forced down to a great depth 
In the sea, the pressure of the snrroundlBg H^uid 
will be so severe that a quantity of waterwiM be 
fbroed Into the porea of the wood, and so In- 
creese ite wdglit that it wffl be no longer cepebJH 
ci floating or risfaig on tiie surface. Hence Qte 
timbers of ships, \Hiich have foundered In a deep 
part of the ocean, never rise again to the snrfoee 
nke those which are sunk near the shore. A diver 
may, with impunity, plunge to a certain depth bik 
the sea ; but Uiere is a limit beyond which he eonid 
not Hve under the pressure to whii^ he Is subjeet. 
For the same reason, it is probable, ^aat there is a 
depth bdow which fishes cannot live. They hawe, 
aceordiiMf to Jousdin, been caught In a deptk el 
which they must have sustained a preasure of 
80 tims to each square fbot of the surAioe of tMr 
bodies. 

QUERIES. 

i^Hgw u9 waxaa fhiit an4 fiowtor Bade f^^mweni m 
pagen, 

8— What is that sabstanc* called British gam, which i« lo 
mneh used by caMco pristen l—AnstDertd on page S2: 

9— -WhatisttM preparation for aift of roeet ?— ^Mfpsreei 
ompageti. 

4-Why does a cat alwty» faH «p«ii hsr fiet ?— wdfnuMred 
on page H. 

5— A red roM. exposed to the fnaes of sulpbor, woa 
becomes white. What Is the reason of this f^^jtmipered on 
page 92. 

6— Whence arise the dUlittBt CoraMof flakeaof aoowl^ 
Annoered on page 32. 

7—What occaaloDS the fauninoaity of the ocean ?--^ii- 
iteeredonpageSi, 

8— How are the dissolving views of Mr. Gbilde managed? 
-^jimtDered on page 2T1. 

9— Is it possible to freece pure aloohol ? [Na^Ed] 

10— Has clinate or time any eflset upon aloolMd when kept 
closely stopped op in glaaa beHlen ! [None whatever.— £».) 

11— How ia aromatic vinegar made?— ^AMMMd en pi^ptf 5fl^ 

12— Why it air always blown from an elnctiifted point ?4p 
Annoered on page 104. ^ 

13— Has thunder any efliBct iq^ beer^and If ao* wt 
Amtoered on page 5*. * 

14— Do vegeliblee ge n er ate eaiQi 7— ^ fn ^ i ae^ e d er * ^®i 

15— Is color a property of matter or of the as^PP*®! 
ewered on page 56. Jbf it ia I 

Ift-n ia said that wheat wiU not flourish nea^ckest J 
bush. Is this a fact ? If it be. by what author ir^middlf^ • I 
and what ia the reason of if U^ntwered o»Kij p^V I 

17— What is cold cream, and how made ^-L^fV' 
pageJi. ^iiair. ah i 

18—18 light a substance or a force?- ^n^^ it would 

l9u-How deep does Mght penetrato i^per part is 
what beoomea of it whan it can go no !</ as it is soon 
P^^^' jb. account of a 



- ' ■^ Ml. ouuuuui. ui a. 

LoHooir.— Prioled fay IX FaAMav, C, White Hmm Lann, Mile End.— PobVabed by W. Brrtaim,./ Stalk and ejre of 
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I PHOTOOKNIC DRAWING. 

(Baumd from page 20 J 

In our lait Number we gave brieEy the historj, 
and some accomit of the nature of photogaiic 
drawing; enough, it is hoped, to fai4o«e our readers 
to pursue the subject further, and to follow us 
Ihrtrash its details and applications. 

Iffl/sHoif .— The first difficulty to be overcome is 
making the prepared paper; and although giving a 
receipt for it U easy enough, it may not be found 
so easy to accomplish the process, remembering 
that that paper alone can be considered good which 
is quite uniform in tint, and sensitive to a diffused 
light. TTiere have been numerous methods proposed, 
mid receipts gitwi, of different degrees of efficacy.. 
The same prindple, however, is pursued through 
them, and the same precautions necessary in th^ 
manufacture. Krst, the various washings must be 
spread on evenly, that, as much as possible, 
nniformity «f tint may be produced; the paper 
must not be made nor dried, or afterwards fexpos^ 
incidentally to dayHght, or its color will be changed. 
That side of the paper washed over must be marked, 
that it may be afterwards known ; and the last tiine 
it is washed must always be with the solution of 
silver. The paper used must be of even texture, 
not partially bibulous, like printing paper, but either 
80 absorbent, as to be completely saturated with the 
Solutions, as white blotting paper, or copper-plate 
paper, when the preparation of it becomes expensive ; 
.or card-board ; or else paper with a hard, well- 
Biied aurfcce, such as bank post paper, drawmg 
paper, tiim laid foolscap, &c. &c, Witii all the 
.care, however, as to choice of materials and mampu- 
:lation, certeinty of success cannot be insured. 
Some sheets of paper wiU act uniformly, and hecome 
of the requisite dark mulberry hue ; others, prepared 
-at the same time, and in precisely the same manner, 
^ appear in blotches sometimes darker than the 
^general surface : at other times, spots, or streaks of 
white, will appear upon them. The color assumed 
rhj the paper generally, wiU depend upon the 
•strengtii of the nitrate solution ; when this is wesk, 
a violet tint wiU be apparent : a stronger sohition 
.causes it to appear in various shades of brown, 
purple, or black.* 

RECEIPTS. 

Mr. TalboVM Pint Method. — " Take superfine 
iwriting paper, and dip it into a weak solution of 
^mmon salt, and wipe It. dry, by which tiie salt is 
uniformly distributed throughout its swehce. Then 
spread asolutien of nitrate of silver on one surface 
4)nly, and dry it at tiie fire. The solution should 
not be saturated, bujt six or eight times diluted 
witii water: when dry tiie paper is fit for use. 
Mr. Talbot says, " This paper, if properly made, is 
very useftd for all ordinary photogenic P^T>08^. 
For example, nothmg can be more perfect than Oie 
images it gives of leaves and flowers, especidly with 
A summer's sun, the light passing tlttough the 
loaves delineates every ramification ol their nerves. 

** To render this paper more sensitive^ it must 
be again washed with salt and water, and, affceryrards, 
^th the same solution of nitrate of silver, drying 
it between times. I have increased the sensibility 
to the degree that is requisite for recmving the 
Images of & camera obscura. 

V* It U ia be obwrved. that great roperiotitv it obtained by 
. nAiuL the ebrystaJUed nitrate of sUver in all the following 
gaoBipts. rather than the fused nitrate told as lunar canstic. 



** In conducting thb operation, it will be ftrand 
that the results are sometimes more, and sometimes 
less satisfactory, in consequence of small and acci- 
dental variations in the proportions employed. It 
happens sometimes that the chloride of silver is 
disposed to blacken of itself, without any exposure 
to light. This shows that the attempt to give it 
sensibility has been carried too far. The object is 
to tqiproach to this condition as near as possible 
without reaching it, so that the substance may be 
in a state ready to yield to the slightest extraneous 
force, such as the feeble impart of the violet rays 
when much attenuated." . 

In this process the salt of Ynuriafce of soda i^ 
acted upon by the nitrate of silver, and both sal^ 
become decomposed. The sUver held in solutiod 
by t^ ^tric «Sd, htS^ a |;rtWxaf sAifty^for tiie 
ddoric, or muriatic add of the salt, unites with 
it, and forms muriate", or chlorate of silver, while 
1^ nitric acid and soda are set free. These tuiiting 
together, form the nitrate of soda, whidi is very 
soluble in both cold and hot water. 

Mr, Cooper'9 Recent.—** Soak the paper (he 
prefers laid or water-marked paper) in a boiling 
hot solution of chlorite of potass for a few minutes ; 
tiie strength of the solution is of littie consequence : 
then take it out, dry it, and wet itwili a brush on 
one side with nitrate of sUver, sixty grains to an 
ounce of water, or if not required to be very 
sensitive, thirty grains to the ounce will do." This 
paper has a very great advantage over any other, 
for it can be fixed by washing with eommon water. 
It is, however, very apt to become discolored, even 
in the making, or shortly afterwards, and is, besides, 
not so senMtive, nor becomes so dark as that made 
with common salt. 

If complete ohemieal decomposition be aimed at, 
tiie proportion of the various ingredients should 
be according to &e laws of chemical affinity, ahd by 
taking out of the scale of equivalents the aitomic 
weights of the compound salts used, it will be found 
that the strength of .the various solutions should be 
to the ounce of water, as thirty grains of nitrate of 
silver to ten grains of salt, for in these proportions 
they completdy neutralize each other. 

M, Daguerre'9 Method.^** Immerse a sheet o^ 
thin paper in hydrodiloric (or as it is commonly ' 
called muriatic) ether, which has been kept suffi- 
cientiy long to have become acid : the paper is then* 
carefully and completely dried, as this is stated to 
be essential to ite proper preparation. The paper 
is then dipped into a solution of nitrate of silver 
(the degree of cohceiitration of which is not men- 
tioned), and dried, without artificial heat, in a 
room firom which every ray of light is carefully 
excluded. By this process it acquirfifr-^^^ery 



remarkable facility in bdng blackened on a 
slight exposure to Ught, even when the latter it] 
no means intense. This paper rapidly loies( 
extreme sensitiveness to tight, «nd» finafiy, beeoi 
not more readily acted upon by the solar ^^ 
than paper dipped in nitrate of nlver only.' 

Mr, QoWng Bird** Method.^Thu is a medii 
cation of Mr. Talbot's process. It consists k 
using 200 grams (nearly half an ounce) of salt to 
pint of water — soaking^ the ps^r in it— taking o-r 
superftuous moisture between the taUda of bibnloua 
paper, or by a cloth ; while still dan^, to be washed 
on one side with a solution of twenty grains of 
fiised nitrate of silver (lunar caustic) in an ounce oh 
water, and hung up in a dark room to dry. This/ 
Mr. Bird observes, produces a rich mulbeny tint 
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Hi*. 2U»or# Seeomd IfclAtNi.—'' Wash the pi^ 
o?er firat with nitrate of sQTer — then with branude 
of potasmnm — then with nitrate of silver again?^ 
drjing it at the fire after each operation. Thia paper 
is very sensitive to the light of the dondsy and even 
to the feeblest daylight.'' This paper, though it 
miy be excellent, cannot ever be of general use, on 
accoimt of the veiy great price of bromide of 
potassiam. 

Besides the above papers, there are some made 
upon a dififerent principle, not dependant upon the 
action of one compound salt upon another, but 
upon the well-known effect prodnoed v^n nitrate 
of silver whaa. exposed to light, in contact with 
animal matter. All are aware of the discoloration 
OGcasiQned by the implication of this salt, when 
used «s a caustic to desb^ warti, &0. Forezanqple, 
i|)plied to the hnman skin at night little change 
inU take place till day-light, but afterwards the 
ekin wJU become black. In pursuance of this well- 
known hdf it has been suggested to wash paper 
ficBt with white of egg, isinglass, or glue, and 
afterwards with nitrate of silver. We luve tried 
these and have found, of the above three ingredients, 
iddte of egg is the only one available sod really 
usefuL Photogenic paper made by its assistance is 
sot immediately sensitive to light, but after a few 
minutes exposure to the direct raya of the sun it 
becomes brown, and its color continues to increase 
for two or three hours, until at length it is of a 
very fine beautiful chocolate, infinitdy finer, and 
more ^ossy than the very best of the other kinds. 
Whatever paper is used it olwoffM becomes by this 
method uniform in tint throughout $ and the pictures, 
though smnewhat tedious to produce, may, without 
being fixed, be exposed for a short time even to 
sun-light, without iiyury. This egg paper, whidi 
is very excellent for transparent objects, such as 
laoe, flowers, &c., has a serious inconvenience, it 
acts very imperfectly if not exposed to the direct 
light of the sun, and ia, therefore, comparatively 
unserviceable with the camera obsoura, or to transfer 
prints, &c. 

To make the Drowinge, — Phice upon a flat 
surfiice a piece of the photogenic paper, with the 
prqpaied sude upwards, upon this the object to be 
delineated, and cover it with a piece of flat glass, 
(plate glass is the best); expose this to diffused 
daylight or still better to the direct Wf% of the sun, 
when that part.of the paper not covered with the 
object will mmediately become tinged with a violet 
color; and if the paper be good, in a few minutes 
jMua to a deep brown, or bronze black color. It 
must then be removed, as no good will be obtained 
by keying it longer exposed ; on the contrary, the 
doKcate parts yet unoolored will become in some 
degree affected. The photogenic paper will now 
show a more or less white and distinct representation 
of the object chosen. 

It must be evident, that the closer the contact of 

\ psqper and object the finer will be the outline. 

accomplish this it is common to take a book 

"itf^tsTf or a piece of wood, and lay upon it first 

t or four folds of flannel, or what is better, a 

L of cotton wadding, the paper, object, and glass 

this, and to tie them together as tightly as 

or else to place moderately heavy weights 

V the comers of the glass. This contrivance, or 

J similar, is absolutely necessary. Suppose, 

nple, we have a daisy flower as an object, the 

' the flower is so thick that it will bear up 

from touching the rest of the flower 




s!^ 



oooseqiiently the stalk, and stiU more so the delicate, 
iddte petals or flower leaves will not touch thtt 
prepared paper beneath, and the effisct of aharpnesa 
of outline destroyed. Another suggeston is also 
called for. When the object, &c., is of ered to tha 
sun it should be in a position perpendicular to his 
beams, or a distortion of parts is liable to occur if 
of irr^^ular-body. 

The objects whidi s^ipeBr to be delineated with 
best effect are lace, especially black lace — ^printed 
and checked mualiiM — feathe»-'-dried plants, par- 
ticularly the ferns, the sea-weeds, and the light 
grasses — impressions of copperplate, and wood 
engravings, if they have considerable contrast of 
li^t and shade, (these should be put face down- 
wards,) figures painted on glass, such as on mJagic 
lanthom ^ders, stained windows, &c. 

(Ckmtinued on page 28 J \ 



APPLICATION OP PHOTOGENIC DBAWING^ 
TO WOOD ENGRAVING. e 

Sir. — I send you three drawings of this new art^ 
which were impreesed at once on bos^wood^ am^ 
therefore are fit for the graver, without any othei|^ 
preparation. I flatter myself that this process may 
be useful to carvers and Wood engravera,not only to^ 
those who cut the fine objects of artistical dengn^ 
but still more to tiiose who cut patterns and blocks^ 
for lace, muslin, calico-printing, pi^er-hangings^ 
&C., as by this simple means the errora, expense, anq^ 
time of tiie draughtsman may be wholly saved, and^ 
in a minute or two the most elaborate picture ot^ 
design, or the most complicated maeldnery, be^ 
delineated with the utmost truth and clearness. 

The preparation of the wood is simply as follows : 
place it foce, or smooth-side downward]!, in a plate 
containing twenty grains of salt, dissolved in aa 
ounce of water; here let it remain five minutes^ 
take it out and dry it ; &en put it, also foce down- 
wards, in another plate containing sixty grains of' 
nitrate of silver to an ounce of water ; here let it 
rest one minute, when taken out and dried it wiU 
be fit for use, and will become on exposure to light 
of a fine brown color. Should it be required more 
sensitive, it must be immersed in each a second 
time, for a few seconds only. It will now be very 
soon affected even by a very diffused light. 

Two other wood blocks of adifferent naturel will 
send you shortly. 

April mh, 1839. G. F. 

[The three wood-cuts mentioaed above iHintrate the preseirt 
manber. The lace onr engraver has done Justice to ; in tii» 
fiowera he has failed to express the delicacy and beauty of th» 
drawings. The flower on the right hand is the JBthtua cyno- 
ptum, or FooVs Parsley, a too common weed in gardens and 
waste ground. The other Is the PamaMtapaltatm, or Grass 
of Pamassusr a beantiM snow-white plant, not unfrequent \tk. 
swampy Alpine pastures in the North of England. The other 
wood blocks we have received. They are now In the hands 
of onr engraver, and intended for the embeltishment of oar 
next number.— Ed.] 



CASKS TO LIVE IN. 

Thb dimensions, form, and materials of human 
habitations in different ages and countries, afford 
endless and sometimes singular varieties. The snow- 
hut of the Laplander, the tent of skins of the 
Tartar, the bamboo cottage of the native of Indostan^ 
and the mud hovel of the wretched Irish, are not 
more varied than some which our own country has 
lately produced. At Shadwell is a house covered 
almost entirety with zinc. At Glasgow soma hav^ 
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lately been erected of iron, and as if to crown aU, 
in despair of any new material, a Cooper of London 
has lately . ealized the well-known and extravagant 
story of r^iogenes in his tub, and has positively 
shown that a tub is no bad habitation. He has con- 
structed and exported to Antigua, and elsewhere in 
the W6st Indies, immense vats, which are made as 
casks are ; that is, round or oval, with two heads : 
when the cask is properly formed dnd hooped, a 
door and windows are cut in it, and in some in- 
stances a floor has been put half way up so as to 
divide it into two stories, and these into small 
rooms, by partitioiiing. The maker says that where 
hurricanes are frequent, these houses are serviceable, 
for if blown down they will but roll about — ^not very 
pleasant perhaps to the inmates, nor yet very pre- 
servative to their crockery, and other goods and 

/ihattels ; but as he justly observes, are very con- 
venient to remove to another neighbourhood, as it is 

jDnly necessary to knock the house down, roll it 

Jdong, and then turn it upright again. 



I 



THE RATES OF CHRONOMETERS. 

BT CAPTAIN M. WHITE, R.N. 



%T is a circumstance now well known to all those 
'Versed in the management of time-keepers, (though 
hitherto altogether unnoticed by any navigator,) 
^hat the rate assigned to any particular chronometer, 
Vhilst on shore, will undergo an almost immediate 
Ichange on embarkation, uninfluenced by any appa- 
*Vent cause ; and that the original shore rate will, on 
^Some occasions, be resumed by the same watch, or 
^nearly so, after disembarkation, notwithstanding the 
partial derangement the rate may have experienced 
whilst sojourning afloat. 

That any alteration should take place in the rate 
of a time-keeper, in consequence alone of its tran- 
sition from terra firma to ship-board, may perhaps 
appear somewhat singular; nevertheless, such is 
indisputably the case, which clearly evinces the 
operation of some cause, not common to both po- 
sitions; for if the variation in question could be 
ascribed, either solely or conjunctively, to mutation 
in density or change of temperature, the rates of 
two contiguous chronometers, constructed aHke, 
would be in such cases mutually accelerated or re- 
tarded, which they certainly are liot found to be ; 
and for a similar reason, it cannot wholly be laid to 
the operation of friction, as the rates would then 
generally recede ; and as fine weather does, in a 
superlative degree, neutralize the effiects of both 
density and friction, the rates should then at least 
become steady, which does not appear to be the case. 
Some other cause, therefore, must be sought for to 
account for it. 

During my survey of the British Channel and 
Atlantic, in his Majesty's ship, Shamrock, I was ne- 
cessarily called upon to bestow a considerable share 
of attention upon the march of chronometers, not 
only when in their quiescent state on shore, but also 
when under all the different vicissitudes incidental 
to water-carriage, and which was followed up with 
great perseverance and anxiety during a period of 
thirteen consecutive years, the results of which have 
fully convinced me, that this phenomenon is alone 
to be ascribed to the action of terrestrial and of 
local attraction upon the motion of the balance 
when in different parts of its amplitude, occasionally 
combined with that of friction upon the pivots of 
the verge, arising from the ^notion of a ship at sea, 



which not only create an erratic propensity in the 
rate of a time-keeper, independent of every other 
cause, but do also, in some instances, produce oppo- 
site results on two different watches at the same 
time, though both are situated precisdy under 
corresponding conditions, as to construction and 
relative position. In extreme cases, this deviation 
has Mien very little short of 3 sec. 7 in 18 hours, 
though, when divested of excess, it has remained 
constant at 1 sec. 37 in 24 hours, in the latitude of 
51 deg. 25 min. north-^a quantity altogether too 
considerable to be placed to the account of defects 
in observation, since mean time can always be ob- 
tained within the error of half a second ; and this 
quantity has been found to be greatest when on the 
meridian ; least, when at right angles to it ; and ta 
increase and decrease between the east and west 
points, and the meridian as the cosiness in the table ; 
varying also in arithmetical proportion with the 
latitude. The above anomaly (however mysterious 
it may appear) is really nmther inconsistent nor in- 
explicable, nor, indeed, wholly irremediable, if we 
consider that the steel balance, of even an ordinary 
watch, will always exhibit poiarity, in a greater or 
less degree : of course, it foHows, that if sudi a 
balance were wholly isolated from the machinery 
connected with it, and permitted freely to range, it 
would gradually rescue itself into the direction of 
the magnetic meridian, and where, also, if not dis- 
turbed, it would eventually become stationary. Now, 
the same reasoning will equally apply to the balance* 
of the chronometer, although the susceptibility of 
the different materials pertaining to it, may render 
the demonstrations somewhat more complex. Ad- 
mitting, then, the relative association between l^e 
elastic force of the pendulum-spring and the limits 
of the semi-arcs of vibration to have been complete- 
in the construction of a chronometer, (a coincidence, 
however, which, according to the opinion of the first 
artist in London, is scarcely ever to be obtained ;)— 
admitting, also, tiie balance to be of such dimen- 
sions as to allow of the greater and lesser vibratioxur 
being performed in equal times ; yet, perfect iso- 
diromsm in the measurements of such a balance, 
neither can nor ought to be expected, even on shore, 
unless the relative direction of a straight line, drawn 
from the verge through the centre of oscillation of 
the balance coincides with the Northern Pole tiiereof , 
as well as with the direction of the ittsgnetic me- 
ridian, or unless the said line is in diametric oppo- 
sition to both. Every other position wiU cause the 
semi-arcs of vibration to diverge unequally from the 
point of quiescence, and alterations in the rate will 
take place consequent upon such inequality. Still 
less, therefore, are we to look for such precisioa 
afloat, where, to the effects of terrestrial magnetasm 
(of itself constantly varying) must be sup 
those arising from local attraction and the motion \ 
the ship ; for though the very ingenious escapemenii 
now in use diminish, in an eminent degree, tn^ 
effects of friction upon the works of a chronome 
whilst it continues in a quiescent state (and to wMc 
I presume, the late Count Bruhl meant to coi 
himself,) yet the complete removal of this inconi 
venience, where the watch is exposed to the agiJ 
tation of either land or water-carriage, can nereii 
be wholly accomplished, smce its operations do not)ft) 
as when at rest, depend upon the weight and col- 
lision of the works, alone, which produce steady and 
uniform pressure in a vertical and horizontal di- 
rection, but is derived from the impetus conveyed 
to it by the motion, ¥^ch at tiie extremities of a 
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ghip IS always unsteady, and acts capridmisly In 
every direction. 

Now it foUows, that if these disturbing forces are 
allowed to exist at present, they most have ex- 
isted heretofore, and that consequently the rates of 
an chronometers, down to the present period, and 
the longitudes deduced therefrom, must have been 
more or less aiTected by them, in proportion to the 
actirity or apathy of the magnetic density inherited 
by the balance ;' and though it cannot be denied that 
ihe meaned results of numerous astronomical ob- 
servations, corrected by comparisons with inter- 
mediate stations, whose localities have been pre- 
vkmsly determined, carried on from time to time, 
and brought to bear in regular succession on the 
rate of a time-keeper, will, by such continual di- 
vision and subdivision, tend to mitigate the effects of 
this digression, in common with others ; yetit can- 
not be said by such a process, either to have been 
distinctly accounted for, or effectually got rid <^. 
Hie errors are by these means only averaged, not 
removed. Yielding with great deference to those 
whose superror management (under all the excessive 
trials to which their instruments must have been 
exposed,) has enabled tiiem to exhibit such un- 
common regularity and symmetry in their ob- 
servations, I now submit such conclusions as have 
been derived from actual experiments, and with that 
degree of confidence which it is presumed a thirteen 
years* apprenticeship may entitle them to. 

Ist. — If a time-keeper is so situated when on 
8hq>-board, as that that part of the balance possessing 
northern polarity shall coincide, with a line drawn 
from its axis dirou^ its centre of osdllation — ^with 
the direction of the magnetic meridian, and with 
that of the ship's head — ^the rate of that watdi will 
certainly be augmented; because, as the influence 
of all the forces do, in tiiis instance, unite in the 
same direction, (with the exception of the local 
attraction, winch evinces no energy whilst in the 
meridian,) the northern pole of such a balance will 
be continually striving to approach the point of qid- 
escence, and the range of tiie semi-arcs of vibration 
will, in consequence, be proportionally diminished. 

2ndly. — If a time-keeper is so situated, as that 
that part of tiie balance possessing northern po- 
larity shall coincide with a line drawn from its axis 
through its centre of osciUation, and with the di- 
rection oi the ship's head, but rests in an opposite 
direction to that of the magnetic north, the rate of 
that watch will as certainly be retarded; because 
the nortiiem pole of the balance, impelled by a 
corresponding attraction and repulsion, when re- 
ceding on eitJher side the point of quiescence, (the 
local attraeticm being in this, as in tiie former case, 
evanescent,) will nu^e continual efforts to regain 
its natural position, and the semi-arcs of vibration 
will, in consequence, be proportionally augmented. 

To exemplify this— suppose a ship, famished 
witii such a tune^keeper, . departs from Cape Clear, 
to go to St. Antonu>, with a feir wind and fine 
:wea^ier, and suppose the voyage thither to occupy 
^ 24 dear days, 576 hours* The main magnetic force 
from the former to the latter is about S.W. i S., 
wliich, according to the ratio of increase and de- 
I crease before mentioned, will produce a daily loss 
^ of 1 sec. 059 in the latitude of Cape Clear, which 
being reduced for the decrease in the latitude, will 
produce a loss of 24 sec. 499 during the voyage- 
thus placing St. Antonio 6 min. 7 sec. 48 out of its 
tj^ne longitude, if no allowance be made for the de- 
viatioiiy wad which, in cases arising from excess of 



friction, will, upon a losmg rate, necessarily be very 
considerably increased. Tbda leads us to remark, 
that the variations in the rates of even Mr. Harri- 
son's time-keeper previous to, and during its voyage 
to the Colonies and back again, in the years 1761 
and 1762, afford much latitude for speculation on 
these points, though it certainly gave the longitude 
within the limits prescribed by the act. Chi this 
account alone, one would have supposed it would 
have elicited the favorable opinion of our late highly- 
gifted astronomer royal — ^yet it failed to do so. If 
the ship, however, returns from St. Antonio to Cape 
Clear, in the same period, and under similar circum- 
stances, as to wind and weather, the watch will, not- 
withstanding, again agree with the time at Cape 
Clear, since its rate w2tt be accelerated just as much 
on the passage home, as it was retarded going out. 

3rdly. — If a time-keeper be so situated, as that 
that part of the balance possessing polarity shall 
coincide with a line drawn from its axis tiirough 
its centre of osciUation, and with the direction of 
the ship's head, but is removed 90 d^. from the 
meridiim, the watch will neither gain nor lose be- 
yond its natural rate ; becaose the local attraction 
acting in a right angular direction to that of the 
meridional attraction, they traid to neutralize each 
other, and hence the rate is not affected. 

4thly. — But if no attention be paid to the po- 
larity of the balance, when associating it with the 
other parts of the mechanism, or to the position of 
that balance after it has been so associated, two 
contiguous watehes will evidentiy exhibit different 
results, and the various changes which the relative 
situation of the balance (in respect to Qieridional 
Imd local influence) will necesssirily undergo from 
the shqp's alteration in position, can never be de- 
tected ; and consequentiy, as no reason can be as- 
signed, why one portion of such a rate diould be 
alone set down to one particular interposition m 
preference to another, so neither can any selection 
be made : the perfections and imperfections must 
therefore go together, and wliich, in the hands of 
inexperience, may not only involve the character of 
the watch undeservedly, but possibly, that of the 
mechanic. 

Entertaining great veneration for the talents and 
perseyerance of the late General Mudge, the 
beautiful symmetry of whose works (in such parte 
as this scientific officer was personally concerned,) 
stands, I may be permitted to observe, unimpeach- 
able as well as unrivalled, united to an excessive, 
and I hope laudable, anxiety for the character o. 
my own labors in the mouth of the British Channel^ 
in which, not only our own shipping, but that of the 
whole world, are interested, and wbich are so inti- 
mately connected with those of the Greneral, I am 
led more particularly to advert to the subject, 
having lately heard an opinion expressed unfiivorable 
to the accuracy of the parallel circle, on which the 
l(mgitudes of Dover, Beachy Head, Falmouth, 8cc.f 
in tiie trigonometrical survey of Great Britain have 
been determined, and a question started as to the 
safety of determining the magnitude of the whole 
circle, from the construction of the spheroidal tri- 
angle there made use of, the foundation for whidi 
opinion seems built on chronometic resulte alone, 
unsupported by other agency, and even these re- 
sulte are stoted to have been obtained afloat. Such 
an objection is, I consider, easily answered, for un- 
less the deviation in the form of the earth from that 
of a true iq)here can be proved to result from some 
other cause than that of central motion, the measure- 
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ment of the triangle, or any portion of the paralliel 
there, moat be anffidently indicative of the magni- 
tade and relative proportions of the whole periphery, 
since the contraction of the poles of the oblate 
spheroid, and the consequent dilation of the 
equatorial diameter, cannot m anywise operate upon 
the uniformity of the cnrvatore in any particular 
parallel, however it may vary the radius; and 
secondly, that chronometrical results, when exposed 
to tiie vicissitudes of land or water-carriage, during 
all or any part of Ae interval to be measured, are 
not of a nature sufficiently conclusive to be placed 
in competition with geodetical measurement (unless 
provision is made for the contingencies before al- 
luded to.) Still less, perhaps, can they be per- 
mitted to sanction any alterations in the meridians 
established by the trigonometrical survey of Great 
Britain; on tiie accuracy of which, indeed, the 
relative position of the Shamrock's sounding9, and 
dangers in the British Channel and Atlantic par- 
ticidarly depend. 

As, from what has been here advanced, it will no 
doubt be manifest, that the after-part of a ship's 
cabin (the common rendezvous of time-keepers in 
general) is not the most eligible position in which 
to anticipate spontaneous uniformity in the move- 
ments of a watch ; because, in that teiy position, 
the worse consequences of friction are occasionally 
to be apprehended, especially in a small ship ; so 
it is with the utmost deference, I venture to submit 
the expediency of placing time-keepers in general 
before the cabin bulkhead, in a place prepared amid- 
ships for the occasion, where friction is divested of 
one-third part, at least, of its effects ; suspending 
them, on this occasion, after the manner of the 
marine barometer, which is decidedly better calcu- 
lated to assuage the effects of rolling, pitching, and 
lurching at sea, than the present mode of hanging 
them in gimbals. 

iqiGHT TELEGRAPH. 

An interesting and useful instrument under this 
name is now ^diibited at that valuable institution, 
the Adelaide Gallery. It is the invention of Mr. 
Jennings, and intended to be used chiefly in ships, 
to give signals from one part of the vessel to another. 
For example, how often is it that amidst the roaring 
of the wind, and the lashing of the surge, it is im- 
possible for the steersman to hear the voice of a 
man who may be looking out at the head of the 
vessel, or the men aloft hear the orders given them. 
Among a fleet, on a rocky shore, or amid sands and 
breakers, this is of the utmost consequence to the 
safety of all, and the want of some easily-managed 
machine has been long acknowledged. 

The night telegraph of Mr. Jennings, consists of 
an upright iron rod, three or four feet high, which 
may be fixed to the deck, or to a moveable stand — 
near the top of this are two other iron rods, about 
four feet each, placed like the sails of a windmill, 
but capable of moving on theur centres, so that 
they may be put in any required position. One end 
of one rod bears a lanthom showing a blue light, 
one end of the other rod a red light, and at their 
union in the middle is a white one. This last 
lanthom is a fixture, but the red and blue may be 
placed in eight different directions, each significant 
of some preconcerted sentence. These being under- 
stood, oHers may be communicated rapidly and 
with certainty, under all ciroumstanoes oi noise-^ 
of storm— K>r of battle. The machine mav be 



easily and n^idly worked by a child ; must, from 
its extreme simplicity, cost but a trifle ; takes up 
scarcely more room than a musket ; and weighs but 
a few pounds. 



BIRD STUFFING. 

(Resumed from page 6.) 

SupposB a bird to be skinned as directed in a 
former pi^>er, and it be desired to stuff it im- 
mediately, that is, while the skin is yet frwh, it 
may be proceeded witii as follows :— 

The first part to ba attended to is the head. 
This is to be well anointed with the arsenical soi^» 
or else washed with the solution of corrosive subli- 
mate, (see page 8 ;) the skull stuffed with cotton, 
and the bead drawn back into its proper place 
(supposing the skin to have been turned inside out, 
by the operation of skinning.) The whole of the 
inside of the skin is to be well nibbed witii one of 
the above preservatives, and then the neck stuffed 
with tow evenly, but not too tightly. The legs may 
next, if not before, be out off dose to the body» 
and prepared for putting on again by getting a wire 
for each, long enough to reach firom the skuU 
through the boidy of tiie bird, and thighs and legs ; 
and in addition, to project forward about twoindbea 
through the foot, ready to fasten the bird after- 
wards to the perch upon which it is to be fixed, 
which will be about nine inches long altogether, for 
small birds. The wires being cut off and sharply 
pointed at one end, make a hole with a fine brad- 
awl up each leg, and thrust through these holes the 
two wires, b^i^oning below at the ball of the foot. 
On that part which passes through the thighs, wrap 
some wool to the requisite size of this part of the 
bird, and draw the skin over the stuffed wire. 
Tliese legs thus padded may be put aside. Next 
prepare a ball of hemp, or wool, of the shape and 
size of the body of the bird, and insert it within 
the skin, in its proper place. Before however thia 
is done, it will be necessary to examine the wings, 
and to stuff them perhaps with a littie wool around 
their thick ends, where the bones yet remain ; but 
if the bird is not afterwards to be put in a flyiqg 
posture, the stuflKng of the wings is of little con- 
sequence.. 

The body having received the plug, or stuffing of 
hemp, is now to be sewn up ; this need not be done 
by (»refully sewing together tiie edges of the skin, 
but the needle may be carried through and through 
the body several times near the lower part, without 
regarding so minutely the exact orifice to be sewa 
up, being however very carefiil not to include in 
the stitches any of the feathers, as such would ceW 
tainly spoil the round regular appearance of theT 
body, and smoothness of tl^ feathers, ^riiich it is so V, 
necessary to poeserve. 

The wires having the legs upon them are, after 
the sewing up of the body, to be inserted by their 
sharp ends into the hdes i^m which tlie legs were 
cut, and thrust upwards through the tow wiUi 
which the body and neck are lined, until they reach 
and come out at the front of the head, just over the 
beak, and pulled on until the legs are in the proper 
position dose to the body. 

Nothing is neeessary beyond the above process 
in stuffing small cage birds ; it is true they must be 
mounted, their wings and tails supported, and put 
on proper springs, &c,, but this, whidi is the most 
difficult part of the whole operation, and requires 
both skill. obienratioDt and a identific knowledge 
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of die habits of indrridnalf , we moat trett of here- 
ifter, and rather make a few remarks of other cir- 
comitanoesy and ezoeptioiis, relathre to the skinning 



la birds widi long necks, such aa the dndc and 
swsn tribe, a long wire must pass through the neck 
some distance along the body, and the tow need as 
the stuffing of this part wrapped around the wire 
cuMlj, prerions to its insertion into its proper 
phoe. Abo, supposing the bird is to be eTentoall j 
Ib a Hying, a flattering, or any other position in 
wfaidi the wings are expanded, a wire mast be passed 
ap dose to the bones of each of them, so as to meet 
and cross each otiier in the body, either running 
into the tow whidi fills it, or if placed there first 
they may be tied together to keep them firm. 

In the staffing &i bird-skins which have been 
dried, sach as die sldns which come from abroad, 
they mast prerioosly be relaxed ; this is a very 
sfanple process. First, take out all materials which 
may have been placed within the bodies, with a 
hooked wire or with forceps ; then stuiT the head 
and nedc loosely with damp cotton, and also the 
orbits of the eyes, the mouth, &c. widi die same, 
and wrap the bird in damp doth, in which it is to 
resoain twenty-four hours. It will now be found 
equa&y pliable and as easy to manage as a fresh skin, 
and in stuffing must be treated in the same manner. 
(Continued onpage 68.) 



CARVING CAMEOS, FLOWER BROOCHES, 

MOTHER-OF-PEARL, &c 
Task die common helmet, or the red hdmet shdl, 
those whose inner surface is pink or dark colored 
are most soitsble, cut them into squares with a 
lapidary's mill — round off the comers, and shape 
them into an oval on a wet grindstone. Fix die 
enasoel side on a sliort stick with jeweller's cement 
—grind off the britde sur&oe, sketch the sul^ect 
widi a black-lead pencil (or it is better for a young 
artist to hare a drawing of the size before him) ; 
cnt the subject with engrarer's tools, namely, a 
diisel tool to dear the bare places ; a lozenge diape 
for forming the subject, and a scraper, made of a 
tluree-angled file, ground off taper to the point, for 
deaning the enamd surface round the subject, and 
also for forming the lineaments and other delicate 
parts. The color on the cheeks and hair is produced 
by leaving die layer of cdored shell on those places. 
TkMB sdck must be grasped in the left hand, and 
held firmly against a steady bench, and with the tool 
nadng in the hoUow of die right hand, dig away 
the sl^. A convenient length for die tools is diree 
laohea and a half; they must be kept in good 
condition to work with care and truth. ' The cameos 
ai« polished with a cedar stick, or cork dipped in 
oil of vitrol and putty powder, aud deaned with 
■oap and water. Mother-of-pearl is carved in the 
^ame way. 

' 'The waste pieces need not be thrown away, as 

^soft parts of them, and bits of ivory, are filed 

shapes to form the corollas of those beautiM 

{ t'monnted flower brooches so much in vogue, 

'J the dieap gilt mounted ones aro colored glass 

Jy^ndi into shape. 

^^Jr The univalve shells, before mentioned, are com- 

^r mon ornaments in cabinets and on grotto works, and 

well known under their English' name of hdmet 

ahellB. The common one is called for its wide Uf, 

lafaiata, the odier, cassis rufom. Inie genus 

bu a row of teeth on each side of its narrow 



month, and sndi large dudiaoed Hps, or tomed-im 
portions, that often a considerable part of the sheU 
consists of them. It is firom this part that the best 
cameos aro made. Inferior cameos aro often made 
firom an allied genns, the strombus or spider shelly 
but these aro not of so fine a ookir. Bodianfound 
abnndandy in the tropical i 



HAIR PENCILS OR BRUSHES. 

Thbsb aro of many stnrts, according to the purpoee 
for which they aro intended ; the laiger kinds, such 
as aro used by house painters, have for their ma- 
terials the coarser kinds of hair or brisdes, such as 
those of the hog, &c. The finer sorts aro moro 
varied in their nature, and these aro chiefly the 
particular objects of our present paper : they aro 
made from the hair (particularly that which covers 
the tail) of various small animsis, and although the 
more usud sorts aro called commI hair pencOs, yet 
the hair of the camd is not used at all ; in foct, 
the camd is but scantily furnished with hair, and 
what there is, is but litde adapted to the purpose 
proposed. The hair of many of the animals fur- 
nishing the furs of commerce answers extremdy 
welL The fitch pencils are celebrated for theur 
firmness, long- wearing properties, and as furnishing 
a fine point. The black fitch pencils only are pro* 
duced from the fur so called ; the yellow fiich 
pencils are formed chiefly from the taUs of the 
English squirrel. The manufacture is as folIows» 
for all the kinds, as given by Dr. Ure. 

" We must wash die tails of the animals whose 
hairs are to be used, by scouring them in a solution 
of alum till they be quite firee from grease, and then 
steeping them for 24 hours in h^e-warm water. 
We next squeeze out the water by pressing them 
strongly from the root to the tip, in order to lay 
the hairs as smooth as possible. They are to be 
dried with pressure in linen doths, combed in the 
longitudind dhrection, with a very fine toothed 
comb, finally wrapped up in fine linen, and dried. 
When perfectly dry, the hairs are seized with pin- 
cers, cut across dose to the skin, and arranged in 
separate heaps, according to theur respective lengths. 

** Each of these litde heaps is placed separately^ 
one after the other, in small tin pans with flat 
bottoms, with the tips of the hair iqmards. On 
striking the bottom of the pan dightly upon a table, 
the hairs get arranged paralld to each other, and 
their delicate points rise more or less according to 
thdr lengths. The longer ones are to be pidced 
out and made into so many separate parcds, wherdyy 
each pared may be composed of equally long hmrs. 
The perfection of the pencil depends upon diis 
equality ; the tapering point being produced simply 
by the attenuation of &e tips. 

" A pinch of one of these parcels is then taken, 
of a thickness corresponding to the intended size 
of the pencil : it is set in a litde tin pan, with its 
tips undermost, and is shaken by striking the pan 
on the table as before. The root end of the hairs 
being tied by the fisherman's or seaman's knot, 
with a fine thread, it is taken out of the pan, and 
hooped with stronger thread or twine ; die knots 
being drawn very tight by means of two Utde sticks* 
The distance from the tips at which these ligatures 
are placed, is of course relative to die nature of 
the hair, and the desired length of the pendL The 
base of the pencil most be trimmed flat with a pahr 
I of sctesors. 
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« Nothing now remains to be done bat to monnt 
the pencils in quill, or tin-plate tubes, as above 
described. The quills are those of swans, geese, 
docks, lapwings, pigeons, or larks, according to 
the size of the pencil. They are steeped during 
24 hours in water, to swell and soften them, and to 
prevent the chance of their splitting when the hair 
brush is pressed into them. The brush of hair is 
introduced by its tips into the large end of the cut 
quill, having previously drawn them to a point with 
the lips, when it is pushed forwards with a wire of 
the same diameter, till it comes out at the other 
and narrower end of the quill." 

MISCEliANIES. 

Magic Mirrors.—The mirror with which distorted 
objects, such as that in our plate of No. 2, may be 
viewed, is dther of polished steel, or else made of 
a phial, of the requisite diameter, and silvered within, 
in the same manner as is adopted for glass globes, 
&C. ; that is, by an amalgam, formed by melting to- 
getber half an ounce of bismuth and a quarter of 
an ounce each of grain tin and of lead ; when melted, 
an ounce of mercury is to be added, and the whole 
being stirred together, is poured into the phial pre- 
viou^y dry and warm. Turning this about slowly, 
the mixture will, when nearly cold, adhere to the 
glass, and a mirror be thus formed of the required 
form. — ^Ed. 

Winds mostpntfoknt in BW^flwi.— With regard 
to the prevailing winds of our native country, the fol- 
lowing account is published in the '* Transactions 
of the Royal Sodety." At London-^ 

Winds. Days. 

South-west ....:. 112 

North-east 58 

North-west 50 

West 53 

South-east 32 

East 26 

South 18 

North ....... 16 

The same register shows that the south-west 
wind blows more upon an average in each month of 
the year than any other, particularly in July and 
August ; that the north-west prevails during Janu- 
ary, March, April, May, and June, and is most 
unfrequent in February, July, September, and 
December, the north-west occurring more frequently 
from November to March, and less so in September 
and October, than in any other months. In the 
fifth volume of the Staiistiecd Account of Scotland, 
there is a table of seven years' dose observation, 
made by Dr. Meek, near Glasgow, the average of 
which is as follows : — 

Winds. Days. 

South-west 174 

North-west 40 

North-east 104 

South-east 47 

In Ireland, the prevailing winds are the west and 
south-west. 

ANSWERS TO QUERIES. 

2J^~-'What is British Gum? A gummy sub- 
stance, obtained by heating starch until it acquires 
a slightly-brown color, which it will do at a tempera- 
ture of between 6 and 700 degrees. It is soluble in 
boiling water, but not in cold, and if a few drops of 

* These flgores refer to the number 4>f the Query, as before 
published. 

Londom:— Printed by D. Pbaxcu. 6, White Horse Laae, 



tincture of iodine be added to the solution when 
cold, a purple color is produced, and not a blue, 
which the unbumt starch would have produced-^ 
showing that during tlie roasting a chemical change 
has be^ effected. A gummy matter, analagous to 
this, is also obtained by the addition of strong sul- 
phuric acid to woody fibre, as saw-dust or paper, 
and then saturating the add with chalk, this gum 
is left. — iDios. 

S.^What is Milk qf Boses? Snglish Mili qf 
Roses. Agitete together, until thoroughly mixed, 
one pint of rose water, one lb. of sub-carbonate of 
potass, and half-a-pint of olive oil.— '^'Opham. 

French Mili qf Roses.—To the above add sixty 
drops of oil of lavender, and three of otto of roses, 
dissolved in a quarter of a pint of spirite of wine. 

— TOFHAM. 

Cream qf Roses, — ^Put over a gentle fire, in a 
well-ghized pipkin, one lb. of oil of sweet almonds, 
one oz. of spermaceti, and one oz. of white wax — 
when melted, add carefully one pint of rose water. 
Keep beating the compound till it becomes like 
pomatum, and then add two drams of Malta rose 
essence. Pour it into pote for use. — ooo. 

Cold Cream, — Proceed as in the last receipt, ex- 
cept that instead of the rose water and essence, in- 
corporate with the rest one ounce of orange-flower 
water and a littie'balm.— oog. 

5. — A red rose, exposed to the Jumes of sulphur, 
soon becomes white — What is the reason of this T 
The combustion ofsulphur produces sulphurous acid 
gas, which acts on the coloring matter of the rose, 
and removes it. The rose may be restored to its 
color by immersing it in an alkaltne soluticm. 

6. — Whence arise the diferent forms qf flakes qf 
snow ? Whenever fluids are allowed to crystallise 
slowly, their molecules become so arranged that they 
invariably assume one form as their primitive — that 
is, each individual crystal will be of a similar form, 
though the whole mass may have any, according to 
circumstances: so it is with snow— at a certain 
height in the atmosphere the aqueous vapour coming 
into a colder region is frozen, but so slowly, that the 
molecules of water have time to arrange themselves, 
which they do in the most geometrical order. The 
primitive form of crystallized water is the rhombo- 
hedron, and when snow is examined by the micro- 
scope, though it assumes different forms, yet eadi 
will be a modification of the primitive, and we shall 
have small crystals arranging themselves in such a 
way that they look growing out of their feUows, at 
angles of 60 , forming hexahedral figures, such as 




to an infinity of form, showing that though their 
figures are various, the same forees are in operatie M* 
^..^^ — ith J- 

QUERIES. lach i 

30.^1 s there in auy museum a toad which has be^the V 
bedded in stone and also the stone.which surrouni It 

iliMioered in po^e 56. J^ 1 

21.— What is the reason that when a bell is casting iV>^ «! 
one speaks it spoils the aooad? [It is not a fact thaV gp 
does.— Ed ] \ " 

22.— Why does the firuit of a tree la graftfnff take after ih^ 
aolon. or upper piece, and not aflor the root ? ilnstoered in 
page 52. 



Mile End.— Published by W. Bsitiain, 11, Paternoster Row^ 
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PHOTOGENIC DRAWING. 

CBenoMd from page ».J 
Wi bare hitherto considered this art as applicable 
odIt to the deUosation of flat and tririal objects, 
and u rather condadve to amusement than utiUty ; 
but as paper acts not only by direct but reflected 
light, it may be made subservient to much more 
important uses, by the assistance of such lenses and 
mirrori as reflect the images given to natural ob- 
jepti upon a screen or medium. The chief instru- 
ments of this character are the camera obscura and 
the solar microscope. The former is applicable to 
take views of scenery, equally with small objects, 
and to dimmish the view according to the desire of 
the operator, by removing the camera more or less 
distant from the object represented— or by using 
another camera with lens of a longer focus. 

2b take a Protpeci, ^c, on Photogenic Pc^er.-- 
Point the portable camera (described at page 3) 
towards the required view or object, and place a 
piece of paper (prepared side downwards) upon the 
glass where the picture is seen, and immediately 
shut down the upper flap close upon it. In half- 
an-hour the color of the paper will be changed, in 
proportion to the strength of the light passing 
tiirough the instrument upon it, and thus a delinea- 
tion of surrounding objects be obtained, though, of 
course, the lights and shadows seen in the original 
will be reversed in the picture. 

To take a Microscopic Object,— Vhice a piece of 
-very sensitive paper, a short disunce, (as eight or 
ten inches) from the object glass of a solar micros- 
cope ; in a few minutes any object placed in the 
usual situation of the instrument will be depicted 
on the paper placed to receive it, and will be seen 
with infinitely greater exactitude than the most ex- 
pert draughtsman can depict it. With the oxy- 
hydrogen microscope from ten to twenty minutes 
are necessary to produce the requisite effect. 

To Fix the Drawings.'-Ho ' do this with cer- 
tainty is most difficult. Mr. Talbot says that to 
dip tiie drawings into a saturated solution of salt 
and water is sufficient to fix them, that is, to pre- 
vent change when the finished drawings should 
afterwards be subjected to light. This receipt may 
succeed occasionally, but it does not always, though 
certainly it retards, at all times, further discolora- 
tion. 

Iodide of potassium, or, as it is more firequently 
called, hydriodate of potass, dissolved in water, and 
Tery much diluted, is a more useful preparation to 
wadi the drawings with — it must be used very weak, 
or it will not only dissolve the unchanged muriate 
as is intended, but the blackened oxyde also, and 
the' drawing be thereby spoiled. 

The most certain material to be used is one of 
the hyposulphites, as proposed by Sir W. Herschell, 
who, very many years since, showed the peculiar 
effects of these salts in decomposing the nitrate, 
muriate, and carbonate of silver. Washing the 
photogenic drawing with a solution of hyposulphite 
of soda, no matter as to the strength of the solu- 
tion, the muriate which lies upon the lighter parts 
of it will become altered so much in their nature as 
to become unalterable to light, while the rest re- 
mains dark as before. 

Before using either of these preparations for fix- 
ing the drawings, they should be soaked for a mi* 
nute or two in hot water, which, of itself, removes 
a large portion of the moriate of silrer that is to be 
got lid of. 



Suppose the drawings, when taken, are to be 
seen only by candlelight, or are required only to 
put in a portfolio, that they may be sent to a dis- 
tant place, no preserving preparation will be neces- 
sary ; thus travellers need not trouble themselves 
to wash their pictures, till at a future time when 
they may have greater leisure. 

4f?p/icfl/t(m.— Mr. Talbot has recorded so many 
applications of his process that little can be added 
to his list. The first advantage which he alludes to 
is teking of portraits or silhouettes, by means of 
the shadow thrown upon the paper by the living 
fece. Seoond^the copyings of paintings on glass 
by the light thrown through them on the prepared 
paper. It may be remarked that the effect in tlua 
case is very singular, as may be tried with a magic 
lanthom slider, for, as some of the colors intercept 
the violet rays of light, the effect produced is often 
contrary to that expected ; for example, if a part of 
the glass be yellow, as this is the lightest color, we 
might suppose the paper beneath would become 
very dark, but in truth the paper beneath wiB 
scarcely be changed at all, for the yellow glass will 
intercept all the violet rays. Thirdly— anothdr 
imitation is that of etehings ; this was suggested by 
Mr. Havell, and since claimed also by Mr. Talbot. 
This is done by painting a piece of glass with a 
thick coat of white oil paint ; when diy, with the 
point of a needle, lines or scratehes are to be made 
through the white lead ground, so as to lay the 
glass bare, this being done, place the glass upon a 
piece of the paper, and, of course, every line will 
be represented beneath of a black color, and thus 
an imitation etehing will be produced. This has 
been thought by some a valuable discovery, how 
can it be so, when, with precisely the same skill and 
labour, a real etehing on copper or steel can be 
prepared, and may be printed afterwards infinitely 
cheaper than the mere cost of photogenic paper. — 
Fourthly — microscopic objects, and here the art is 
indeed valuable ; Mr. Talbot truly says, " The ob- 
jecte which the microscope unfolds to our view, 
curious and wonderful as they are, are often singu- 
larly complicated. The eye indeed may compre- 
hend the whole which is presented to it in the field 
of view, but the powers of the pencil fail to express 
these minutiie of nature in their innumerable de- 
tails. What artist could have skill or patience 
enough to copy them ? Or, granting that he could 
do so, must it not be at the expense of much most 
valuable time, which might be most usefully em- 
ployed ?" Fifthly — the delineation of architecture, 
sculpture, landscapes, and external nature. Sixthly 
— the copying of engravings and the tracing of 
Tarious flat objects, such as the plants in an herba- 
rium, pattern of various tissues and fabrics, and 
many other things incidentally alluded to in these 
papers ; and taldng into account the discovery of 
Mr. Francis (whose plates adorn our present num- 
ber) of forming these various objecto at onceuMa 
box wood, as described in our last, we catr^^iil but 
conclude that notwithstanding the uncertaliT^ then 
exists in the effect of the process, the diq^^^neis of 
the copies, and the difficulty of fixing properlj^wbtt 
has been obtained, that in a short period, thjK « vt 
uncertain as it at present is, and as all infant i \^, 
must be, will soon arrive at a degree of certa 
and perfection, which will render it of the ut/tbV ^ 
consequence to the artist, the traveller, anc* ^ 
naturalist ; more especially as all the philoso] 
and chemists of our own country,, of France, i 
Germany, have their attention w^ fbrdbly dra^ 
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^ Che snbject, in hopes of explaining the itill more im- 
portant discoTeries of M. Dagnerre, who produces 
pietores in their proper lights and shadows, and the 
Tilaable process of M. Neipce, who oould, even 
nany years ago, impress them at once upon a cop- 
per plate, engrsTing them there, in all their beaiuV> 
and with aeaicely any ezpenditore of either money, 
tiiDe, or talents. 

It may be adTisable to add to thi& part of the 
anbject some remarks upon it by Dr. Fyife read be- 
fore the Edinburgh Society of Arts, in March and 
AprU, of the present year. He says : — 

** I may here allude to a Talnable practical appli- 
eation of photography, in diminishing the labours 
of the lithographer. In communicating the impres- 
non of any object to the stone, as of a dried plant, 
or io copying an engraving, it is necessary to trace 
them on p^per, and, after again tracing them with 
the transfer ink, to transfer them to the stone. 
Now, by receiving the impression on paper by the 
photographic process, all the labor of the first trac- 
ing is avoided. But there is no necessity for using 
paper, as the impression may at once be commimi- 
cated to the stone, which easily receives the phos- 
phate, and which may, therefore, be prepared in 
the same way as the papers, and the impression 
also taken in the usual manner, after which it is 
traced over with the transfer ink. By this process, 
sot only is a great d^ of labor saved, but the re- 
presentation must be much more exact than when 
traced ; for thoogh, by the latter, the outline is cor- 
reet, yet much is left to be afterwards filled in by 
the eye, whereas, by the photographic process, 
every, even the most minute filament, is distinctly 
and accurately laid down on the stone. 

" Method qf taking hnprtttioni in wkieh the 
Hffhtt and ehadee are not rmened.—'Bj the differ- 
ent methods now described for getting photographic 
impressions, the lights and shades are always re- 
versed, because, as it is by the action of the light 
that the compound of silver is darkened, wherever 
it is prevented from penetrating, the paper retains 
its original color. Though the impressions thus 
procQied are accurate as to outlines, yet, in many 
eases the representation is fiir from being pleasing ; 
it is, therefore, a great desideratum to have a 
method of getting impressions in which there is no 
reverse; in fiact, to give a true representation of 
the object, and in this I have succeeded by the use 
of the iodide of potassium. When the darkened 
phosphate of silver* is exposed to the iodide, it is 
instantly converted to yeUow, provided the salution 
is of sufficient strength ; if weak, the action eoes 
onakiwly. Inaome impressions which I had at- 
tempted to preserve in this way, I observed, that, 
when exposed to light, they began to £ade, 
which induced me to try the effect of light on dark- 
ened paper, soaked in solution of iodide, of such 
strength, that it just foiled to attack it instantiy. 
In my first attempt 1 succeeded in bleaching the 
paper, but in my next I foiled. On considering 
the drcumstances under wiiich these trials were 
Blade, I found that the only difference between them 
was, that in the first the paper was moist, in the 
-Wt it was dry. Accordingly, on repeating the ex- 
Wriment with the paper moist, I again succeeded 
ii getting a delineation of the object placed on the 
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the phosphate of tilvar as preferable to the 



paper, as distinct, and altogether as brUUaat at 
those obtained by the otiier proceu. 

*' The method which I now follow is, after pre- 
paring the phosphate paper, to darken it, then im- 
merse it in solution of iodide of potassium, of such 
strength that it does not act instntaneoudy, and, 
when still moiet, to expose it to light with the ob- 
ject on it, and continue the exposure till the ex- 
posed part of the paper becomes yellow. In this 
case, there is a tendency in the iodide to convert 
the dark phosphate to yellow iodide, which woidd 
go on slowly, but is hastened by the light; of 
course, if the object on the pper is impervious to 
light, the impression is black tiiroughout, but if it 
is of different density, so as to albw the light to be 
different^ transmitted, the impression presents the 
lights and shades as in the object itself; because 
those places behind the dense pieces retain their 
originid blackness, while those beldnd the kss dense 
are more or less bleached, just according to the 
transmission of the light. When impressk>ns, thus 
procured, are kept, they begin to fade, owing to the 
slow but continued action of the iodide of potas* 
nam ; hence the necessity of a preservative process. 
After repeated trials, I have found that by for the 
simplest and the best is merely immersion in water, 
so as to carry off the whole of the iodide of potas- 
sium not acted on by the phosphate, and by which 
any farther action is completely prevented. By 
this method, the specimens do not lose in the least 
their orig^al beauty, and they may be exposed to 
continued sunshine without undergoing the slightest 
alteration. 

" I have succeeded also in taking impression» 
with the chloride in the same way — but it is neces- 
sary, for the success of the process, to use the solu- 
tion of the iodide much weaker than for the phos- 
phate, because the chloride is more easily acted on. 
In both cases it ought to be made of such strength 
that it just acts, and then, before using it, it must 
be weakened by the addition of a- littie water. For 
the phosphate, it will be found, in general, that 1 
of salt to 10 of water, and for the chloride, that 
about 30 of water, will give a solution (k the 
requisite strength. Of course, in preserving 
the specimens, the precautions as to washing and 
pressure must be attended to.'* 

fOorUwued on page 59, J 



MAGIC LAKTHORN AND PHANTASMA- 
GORIA. 

CBenmedfhm page 1 8.^ 

Sereem and Media. — For receiving the images 
cast by the common magic lanthom, which are 
viewed on the side of the medium upon which they 
are cast, little difficulty can be found, it being only 
required white and smooth. Thus a dean-washed 
sheet, stretched tightiy upon a waU answers the 
purpose #ell, or could a room be devoted to the 
purpose of exhibition, as at public institutions, the 
whitened wall itself is an appropriate object screen, 
whether painted in water or turpentine (oil is im- 
proper as it produces a glossy surfooe). This kind 
of screen is best adapted to exhibit the solar, lunar, 
and oxy-hydrogen nderoscope, and is that employed 
for the purpose. 

For tiie use of the Phantasmsgorial Lanthom a 
transparent screen is necessary, because it is placed 
between the spectator and the lanthom, the dijeots 
boing thrown upon one side of ^e sereen and leen 
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through it on the other. It is, therefore, to be so 
far transparent as to permit the colors and form of 
the objects to be seen perfectly and distinctly, yet 
not so much as to show the brilliant spot of light 
which the lens of the lanthorn casts. In other 
words, it should be of such a nature that if you 
look at a candle through it, you may see a diffused 
light but not the flame itself. There is but one 
common substance which will fulfil this condition, 
adH this is tissue paper in its usual state. Some 
persons have adyised to oil the paper, but it then 
becomes too transparent. Others have recom- 
mended muslin wetted, and indeed it makes a toler- 
ably good medium, but by no means equal to the 
tissue paper, though its greater strength of texture 
renders it available in circumstances- where paper 
would be inconvenient. Mr. Childe uses waxed 
muslin when exhibiting his '* Dissolving View^* at 
the theatres, but the astronomical lecturers com- 
monly employ paper in preference. 

Another sort of medium was once used, and to 
the effect of which we are indebted for the phan- 
tasmagoria itself. This instrument was used in the 
first instance rather to inspire terror than to ex- 
<^e mirth, and the principal upon which it acts is 
but a modification of the ancient method of using 

the magic lanthorn, which also once was an ap- 
paratus used for the worst purposes of superstition 
and trickery. Its images were usually thrown upon 
9moke rising from a chafing dish, and when the 
image was terrific, the apartment oold and gloomy, 
the air redolent with essences, and the mind of the 
spectator previously prepared to witness a miracle, 
we cannot be surprised that such an exhibition 
worked intensely upon the imagination, and that 
the magic lanthorn was a powerful instrument in 
the hands of the crafty and the designing. 

Painting the Sliders. — Few instructions can be 
given upon this part of the subject beyond the mere 
naming of materials ; these are few aiid easily pro- 
cured. The brushes to be used are common hair 
pencils, which may be cleaned from time to time 
with turpentine. All the colors must be trans- 
parent, carmine and lake, Prussian blue, Indian 
yellow, buxnt sienna, burnt umber, and verdigris, 
are the colors most employed for the pictures.-— 
They are ground in oil, as sold in bladders by the 
artists' colormen, and mixed before using with 
mastic varnish, which dries quickly and is colorless ; 
white is produced by leaving certain parts of the 
figure entirely without color, that the light may 
have no impediment in passing through. The half 
colors are produced by a proper mixture of red, 
blue, and yellow ; thus purple, by uniting blue and 
red, orange, by red and yellow, &c. The shadows 
may be managed by a stronger tint of the proper 
color, or else by brown or blue, according to the 
effect required. The outlines of the figures also 
may be made, first by a fine cameUhair pencil, dip- 
ped in black color. In painting slides, the chief 

jlg to be observed, is, to allow properly for the 
change of color produced by the light itself, which 
has a tendency to cast a yellowish tint upon every 
part, and thus, paintings that appear in proper 
colors by daylight, will often fail when illuminated 
by candles or a lamp ; the color of the sky, there- 
fore, must be painted of a moderately dark blue, 
the trees, grass, &c., of a bluish green, the reds, 
never shaded with blue, and purple used very 
sparingly ; for the blue and red^ which produces 
this color, being united to the yellow light, form the 
mixture called neutral tintf a color that Is dull and 



heavy for this purpose. The ufe, also, of opaquo 
colors, even in producing shadowi or tints, is care- 
fully avoided, thus, white lead must never be osed^ 
either alone, or in combination. It is sometiiiieB 
desirable to remove a part that has been painted, 
after it has become dry, this may be easily done by 
a penknife point, and in those slides which show 
clear lines on a dark ground, as in astronomical 
diagrams, the effect is produced by painting the 
whole black, suffering it to dry thoroughly, and 
then scratching the lines through the black ground 
with a needle or other point ; should the lines, thai 
made, be desired of any certain color, it is only re- 
quisite to paint them with the proper tint, after 
being scratched through. 

It is obvious that no rules can possibly be given 
to teach the artistical part of pdnting; a Imow- 
ledge of effect — of perspective — of figure drawing— 
and of the manipulation of blending, and laying on 
the colors. It must depend upon the previous skill 
of the painter, but with an ordinary knowledge of 
the fundamental rules of art, success will attend 
his efforts, especially if he constantly keep in re- 
membrance the effect of artificiid light as before ob- 
served, that intense colors do not appear too glaring 
when the objects are magnified on the screen, but 
that any defect of form, or error of drawing or 
perspective becomes proportionably magnified.— 
The subject of moveable sliden is too varied to 
admit of explanation hastily, we. shall, therefore, 
devote a paper another time to them. 
C Continued on page 223.> 



METEOROLOGY. 

ANCIENT HISTORY OF THE SOIENCB. 
Btf the Senior Secretary to the Meteorological Society. 

The early history of meteorology is involved in 
much obscurity and uncertainty. The first culti- 
vators of this important science did not arrive at 
the true cause of those interestmg phenomena to 
which they were eye-witnesses ; consequently they 
made but little progress, partly from their igno- 
rance of astronomy, and partly from the want of in- 
struments necessary to make observations. Among 
the most ancient promoters of the study of meteor- 
ology, we find Theophrastus, a celebrated botanist 
and physician, who collected aU the popular prog- 
nostics of the changes of the weather that were 
current in his day ; to which he prefixed the most 
ancient ones that are to be found in the Bible : the 
whole of which Aratus put into Greek hexameter 
verse in his ^'Diasema." These Virgil expressed 
in the most elegant language in his •* Georgics." 
Lucretius copied many of them into his celebrated 
book, "De Rerum Natura.** Aristotle, Piautus, 
Seneca, and Lucan, also, accurately took notice of,: 
and recorded atmospheric phenomena. Thus w« 
find both Greeks and Romans handing down thesel 
popular opinions. More modem philosophers havs 
written commentations on all these authors, andexi . 
patiated largely upon them in copious notes, and L^. ^ 
varied illustrations. Still meteorology made no ^ ^ 
progress as a science. The object of their observe- I 
tions was to enable them to predict, with greater \j 
certainty, the future changes of the weather ; in- j^ 
deed this is the most useful purpose to which jT 
meteorology can be applied ; but we do not pos- f 
sess, even at the present time, sufficient data to do 
this with any degree of certainty. Shepherds, hus- 
bandmen, mariners, and others, whose employment 
kept them almost constantly in the open air, and 
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win had made tfaemielTet fSunOiar widi the moat 
popalar prognoiticatioiis of the anoient phlloiophen 
jBst reliBnred to, oonUI foretel with greater oertaintj 
what tort of wea&er was coming, than their moat 
scientific phflosophers and meteorologistB : hence 
they formed a sort of intermediate code of prognoa- 
tic^ting rolea, founded pardy on the ancient tradi- 
tions, and partly on experience. We find, too, 
nmnerous tittle sayings, proverbial adages, and 
quaint expressions respecting the weather, which 
hare been handed down firom &e remotest antiquity ; 
bat many of which, firom a departure firom die an- 
cient writers, and firom repeated introductiona of 
new adages, after a Ii^mc of a fow centuriea, lost 
their force and dwindled into mere absurdities. - 

The ancient writers, the authors, or collectors of 
those adages which had reference to die changea of 
die weather, founded their prognostics upon their 
imperfect notions of astronomy. The periods of 
the heavenly bodies were made use of to measure 
the parts of the year, and their regular returns were 
accurately compared with the periodical returns of 
terrestrial phenomena, and uaed to designate the 
year, the months, the days, the hours, and the sea- 
sons. Ephemerides, calendars, and almanacs, of all 
kinds, began to be constructed for the purpose of 
determining the several seasons of the occupi^n of 
the husbandman in each ; hence we find, in all the 
ancient works, on this subject, numerous astrono- 
mical allnsions, and references to the great antiquity 
of die constellations, all of which bear testimony to 
the importance attached to this science, if at that 
time it could be justiy so termed by our fore&thers. 
Their agricultural occupations were regulated by the 
rising and setting of the constellations of the zodiac, 
and others, that were very conspicuous in the 
heavenly vault; they then compared these daily 
phenomena with the arrival of birds, the flowering 
of plants, and other natural phenomena, and thus 
had the foundation of the ancient rustic calendars. 
Virgil alludes in the commencement of, and indeed 
throughout his *' Georgics," to the celestial signs of 
the seasons. He says : — 



'* quo sidere terrain 



Verter«, M OBcenas, ulmlique adjnngere vitet conveniaU** 
** Under what star we may prepare the ground. 
And when to elraa the grape vines may be bound."^ 

And to the sailor he says : — 

** Navita tnm stellie, nnmeroa et nomlna fecit. 
Pleiades, Hyades, claramaqwe Lycaonis Arcton.** 

**The sailors quartered heaven, and found a name 
For every fixed and every wandering star. 
The Pleiads, Hyads, and the Northern Car."— Dfydm. 

Tliese observations must have been a source of 
amusement and advantage, both to the shepherds, 
the husbandmen, and the mariners of old; who, 
being constanUy exposed to the heavens, in a fine 
climate, and beneath an almost perpetually serene 
sky, had innumerable opportunities of watohing the 
various changes of the length of the days, the pro- 
gress of the seasons, and the atmospheric phenomena 
connected with them. The science of the celestial 
tigns is ascribed by Cicero to the Assyrians and the 
Babylonians. Other writers ascribe it to the Indians 
and the Egyptians. Of this, however, we are not 
satisfactorily informed, but we have seen that it was 
eamesdy cultivated both in Greece and Rome, at a 
very early period. Steering vessels by the stars is 
among the earliest recorded facts in the history of 
navigation ; so is the planting, sowing, and gather- 
mg-in the fruits of the earth by the stars, among 
dm earliest records of agriculture. The ancient 



mariner had his fixed Index tS. the Northern P6]e-^ 
die *' Tyrian Cynosure:" he watched for the '<ranif 
Hyades, the stormy Orion, and the aignum pluviale 
capellB." He knew by the rising of the <* Pleiades," 
when the seas would be open for sailing; he guarded 
against the coming storm by the setting of the 
<• Aroturus," and die rising of the ** Hoedi." He 
knew the hour of the day by the altitude of the 
sun, and he kept the watches of the night by looking 
well to the pootion of *' Ursa Major.*' Hie hus- 
bandman, too, marked the different seasons by the 
overflowing of the Nile ; for " Sirius, or the Dog 
Star,'* admonished him of its approach: by the 
setting of *' Races,** and the return of the swallow, 
he marked his season of spring. In short, every 
rustic occi]q>ation had ita admonitory sign, and the 
husbandman regulated his labors for every month 
in the year by die signs of the xodiac. The shep- 
herd was equally dependent on the movements of 
the heavenly bodies. He had his '* Pascal,'* 
'* Aries," and his star of *< Arcady." He unfolded 
his flock with the morning ray of " Phosphorus," 
and watched at eventide for the " star that bids the 
shepherd fold.'* 



FOSSIL INFUSORU. 

C Extracted Jnm the Yearly Addreu ^ Hke Prtiidmii <if iha 
OeologtctU Society.) 

** Thb council have adjudged the Wollaston medal 
for the present year to Profisssor Ehrenberg, for 
his discoveries respecting fossil infiouoria and other 
microscopic objects contained in the materials of 
the earth's strata. We all recollect the astonish- 
ment with which, nearly three years ago, we received 
the assertion, that large masses of rock, and even 
whole strata, were composed of the remains of micro- 
scopic animals. This assertion, made at that time 
by Professor Ehrenberg, has now not only been 
folly confirmed and very greatly extended by him, 
but it has assumed the character of one of die most 
important and striking geological truths which have 
been brought to light in our time : for the connec- 
tion of the present state of the earth with its con- 
dition at former periods of its history, a problem 
now always present to the mind of the philosophical 
geologist, receives new and unexpected illustration 
from these researches. Of about eighty species of 
fossil infusoria which have been discovered in various 
strata, almost the half are species which still exist 
in the waters ; and thus these forms of life, so long 
overlooked as invisible specks of brute matter, have 
a constancy and durability through the revolutions 
of the eardi's surface which is denied to animals of 
a more conspicuous size and organization, 
we are so accustomed to receive new confirmaf^ns 
of our well-established geological doctrines, that 
the occurrence of such an event produces in lis little 
surprise ; but if this were not so, we could not avoid 
being struck with one feature of Professor Ehren- 
berg's discoveries; — that while the microscopic 
contents of the more recent strata are allf^ie^-water 
infusoria, those of the chalk are bodies, (Peridi^ 
neumt Xmthidnm, FueoidetJ whidi must, or at 
least can, live in the waters of the ocean. Nor has 
Professor Ehrenberg been content with wTumining 
the rocks in which these objects occur. During the 
last two years he has been pursuing a highly in- 
teresting series of researches with the view 5l ascer- 
taining m what manner these vast masses of minute 
animals can have been accumulated. And the re^ 
suit of his inquiries is, that these creatures exist at 



Digitized by 



Google 



38 



MAGAZINE OF SCIENCE. 



present in sadi abnndancei under favorable ciroam- 
fltauceSy that the difficulty disappears. In the 
public Garden at Berlin he found that workmen 
were employed for several days in removing in wheel- 
barrows masses of fossil infusoria. He produced 
from the living animals, in masses so large as to be 
expressed in pounds, tripoli, and polishing slate, 
similar to the rocks from which he had originally 
obtained the remains of such animals ; and he de- 
clares that a small rise in the price of tripoli would 
make it worth while to manufacture it from the 
living animals as an article of commerce. These 
results are only curious ; but his speculations, 
founded upon these and similar facts, with respect 
to the formation of such rocks, for example, polish- 
ing slate, the siliceous paste, called kiesaelguAvt 
and the layers of flint in chalk, are replete with 
geological instruction. 

'* As the discoveries of Professor Ehrenberg are 
thus full of interest for the geological speculator, 
so have they been the result, not of any fortunate 
chance, but of great attainments, knowledge, and 
labor. The aaSior of them had made that most 
obscure and difficult portion of natural history, the 
infusorial animals, his study for m&ny years ; had 
travelled to the shores of the Mediterranean and 
the Red Sea in order to observe them ; and had 
published a work far eclipsing anything which had 
previously appeared upon the subject. It was in 
consequence of his being thus prepared, that whcQ 
his attention was called to the subject of fossil in- 
fusoria, (which was done in June, 1836, by M. 
Fischer,) hs was able to produce not loose analogies 
«nd insecure' conjectures, but a dear determination 
of many species, many of them ahready famUiar to 
him, though hardly ever seen perhaps by any other 
eye. The animals, (for he has proved them to be 
animals, and not, as others had deemed them, plants) 
consist, in the greater number of examples, of a 
staff-like siliceous case, with a number of transverse 
markings ; and these cases appear in many instances 
to make up vast masses by mere accumulation 
without any change. Whole rocks are composed 
of these minute cuirasses of cirstal heaped together. 
Professor Ehrenberg himself has examined the 
microscopic products of fifteen localities, and is 
still employed in extending his researches ; and we 
already see researches of Uie same kind undertaken 
l^y others, to such an extent, as to show us that this 
new path of investigation will exercise a powerful 
influence upon the pursuits of geologists. 

" It may be further added, that even since the 
council adjudged this medal. Professor Ehrenberg 
has announced to the Royal Academy of Sciences, 
of Berlin, new discoveries ; particularly his obser- 
vations on the organic structure of chalk ; on the 
fresh-water infusoria found near Newcastle and 
Edinburgh, and on the marine animalcules observed 
njBar Dublin and Gravesend ; and, what cannot but 
^ve rise to curious reflection, an account of meteoric 
noper which fell from the sky, in Courland, in 1686, 
9xul was found to be composed of confbrvse and 
ii^oria.'** 

* CQnv«rv8e ar* cnread-like iiowerless plants. Infusoria 
ace minute animalcule, such as are found in solutions.— En. 

REVIEW. 

Natural Philosophy, fLawa of Matter and Motion J 
by W.Sf B, Chambers, Edinburgh. 

Tas little treatises now publishing under the title 
ci " Chambers's Educational CQurse," promise to 



effect an important revolution in the school education 
of the country ; they are not however mere dog- 
matical school-books, nor yet are they only appli- 
cable to the young, but may rather be considered 
well digested hand books of literature and science, 
use^ as a reference, and as a g[uide to all persons, 
givmg in plain language the most valuable truldis. 
Several subjects have been ahready published on 
history, natural philosophy, &c.; with the latter 
subjects only we have now to do, and have chosen 
to justify and illustrate our opinion by that on the 
'* Laws of Matter and Motion,'' for it is upon these 
that all the arrangements of material substances, 
causes of phenomena, and working of nature's 
changes depend. 

The authors have in this little treatise considered 
matter in all its properties, relations, and varieties ; 
its laws while at rest, and when in motion ; in its 
various attractions and its repulsions ; the gravity 
of some kinds, the imponderable nature of others ; 
on action and re-action ; the composition and re- 
solution of forces. Thus the whole together con- 
tains the more valuable elements of the mechanical 
and the chemical sciences explained briefly, and 
yet fully; clearly, and yet scientifically. The 
following is on the destruction of matter : — 

'' Particles of matter are never destroyed or 
lost, although they may disappear from our im- 
mediate observation. Under certain circumstances 
the particles may be again collected into a body 
without change of form. Mercury, water, and 
many other substances, may be converted into 
vapor,«or distilled into close vessels, without any 
of their particles being lost. In such cases, there 
is no decomposition of the substances, but only a 
change of form by the heat ; and hence the mer- 
cury and water assume their original state again 
on cooling. 

"When bodies suffer decomposition or decay, 
their elementary particles, in like manner, are 
neither destroyed nor lost, but only enter into new 
arrangements, or combinations with other bodies. 
When a piece of wood is heated in a close vessel, 
such as a retort, we obtain water, an add, several 
kinds of gas, and there remains a black, porous 
substance, called charcoal. The wood is thus de- 
composed or destroyed, and its particles take a new 
arrangement, and assume new forms ; but that 
nothing i^ lost, is proved by the fact, that if the 
water, acid, gasses, and charcoal, be collected and 
weighed, they will be found exactly as heavy as the 
wood was, before distillation. In the same manner, 
the substance of the coal burnt in our fires is not 
annihilated; it is only dispersed in the form of 
smoke, or particles of culm, gas, and ashes or dust. 
Bones, flesh, or any animal substance, may in the 
manner be made to assume new forms, without 
losing a particle of the matter which they originally 
contained. The decay of animal or vegetable bodies 
in the open air, or in the open ground, is only a 
process by which the particles of which they were .^ 
composed, change their places, and assume n^" 
forms. 

" The decay and decomposition of ^^^^^^^i 
vegetables beneath the surface of the ea.'^'T* \r 
tiUise the soU, which nourishes the jj^*^?®^ 
planU and o^er vegetables; and the,J°®^?"" 
turn, form the nutriment of animaV ^ ^»cn j|| 
there a perpetual change from death T®, ". ^J^j^ i 
constant a succession in the forn/ ■ ■ " ** - 



which the particles of matter ass^'^®'^?*' **"":, 
is lost, and not a particle of matt^ ^^^aiTlSd 
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of existence* The same matter of which every 
UTing animal and every vegetable was formed in 
the earliest ages is still in existence. As nothing 
is annihilated, so it is probable that nothing has 
been added, and that we ourselves are composed 
of particles of matter as old as the creation. In 
time, we mast in oar turn sufier decomposition, 
as all forms have done before us, and thus resign 
the matter of which we are decomposed to form 
new existences." 



PAPER-MAKING FROM BOG-PEAT. 

At the meeting of the British Association, in 
the year 1835, Mr. Mallet enumerated the follow- 
ing experiments to obtain a cheap and yet good 
substitute for hemp rags, for affording a pulp fit for 
paper-making, which has long been a desideratum 
with the manuftu^turer. Many attempts have been 
made to procure one, but the difficulties of finding 
one such as would suit the required conditions, and 
the duty and cost of the hemp-rags, have induced 
adulteration to a vast extent in the paper manufac- 
ture. Much of the letter-paper now in use owes 
its apparent thickness, and stiff, dose texture, to an 
intimate admixture of the pulp or vegetable fibres 
with a cream of plaster of Paris or whiting. Brown 
paper is adulterated with ground clay, and, for 
similar purposes, currier's shavings, chopped wool 
and hair, cotton-flyings, thistle-down, and other 
similar materials, have been occasionally tried ; but 
from none of them has good paper ever been made ; 
and amongst the many experiments that have been 
attempted with them, being the only one that has 
been brought into successful use, is that of the 
manufacture of paper from straw, which answers 
tolerably for some purposes, though not for writing 
on, and is now made in some few places very ex- 
tensively. 

Under these circumstances, it appeared probable 
that nature might afford some vegetable fibres, of a 
texture sufficiently fine for making paper, and which 
had never undergone any manufacturing process ; 
and on looking around, the eof{/ero« of fresh- 
-waters, and also certain varieties of tnr£i or peats, 
suggested themselves. The former wts soon found 
too fragile, and its structure unfit to resLst the ac- 
tion of the bleaching re-agents. 

It is generally known that a peat-bog, and espe- 
eially those of Ireland, consists of various strata, 
varying in density and other properties in propor- 
tion to their depth. The top surfiu^ of the bog is 
usually covered with living plants, chiefly mosses, 
heaths, and certain aquatic or paludose plants ; im- 
mediately beneath this lies a stratum varying from 
only two or three inches to four or five feet, ac- 
oording to tiie state of drainage of the bog, of m 
spongy, reddish-brown, fibrous substance, consist- 
ing of the remains of vegetables, similar usually to 
those living on its surface, in the first stage of de- 
composition. 
^ The chemical state of this stratum is neariy that 
^'.^ some of the papyri found in moist places in Her- 
yiilfinfi*' ; that is to say, having long been exposed 
?^tte action of water, at nearly a mean tempera- 
igc^Lj^ ^® vegetable juices have nearly all been con- 
Jj^r^lted into ulmin-geine, or impure fla^ctive mat- 
^^72.^1 ^'^^ ^0 fibres remain nearly untouched, to- 
^Tj^r? Aer, probably, with some of the essential oUs of 
T^^rl^Mriginal plants. It, therefore, seemed that, if 
^T*^!^ fibres, which were apparently suffidentiy fine 
?T^^ii^ purpose, oodd be separated from their 



coloring matters, the object would be nearly, if not 
entirely attained ; to tius, therefore, attention waa 
directed, and was attended with success. It is unne- 
cessary here to enter into any detail of experiments^ 
or into any elaborate disquisition as to the princi- 
ples concerned, in making a white pulp fW>m thia 
material, either as regards the manufisi^urer or the 
pure chemist ; presuming these to be already un* 
derstood, the process may be briefly stated u fol- 
lows: — 

The proper description of turf being selected, it 
soaked in cold water until all its parts are 8ofteaed« 
and, to a certain extent, disintegrated ; it is then 
bruised in a suitable engine, in cdd water, which is 
continually agitated and renewed, so that all pul- 
verulent matter (or new dust whib the turf is dry)i 
may be washed off. The so far cleansed fibres are 
then partially dried by strong pressure, in hair 
bags, under the hydraulic press, or by other suita- 
ble means, and then by suitable sieves and winnow- 
ing ; all roots, sticks, or other gross matter inca^)*- 
ble of being bleached, are removed. The fine, uni- 
form, brown fibres, or rather minute stems, leaves, 
&c. &c., are then placed in proper vats, and di- 
gested in the cold; that is, at ordinary tempera- 
tures, with a very dilute solution of caustic, potass, 
or soda ; preferring that made firom what is called, 
in commerce, " black potash." 

After some time, nearly the whole of the geine 
and other extractive matter is removed, in combina- 
tion with the alkalL The fibres are again pressed 
dry, or nearly so, from the digesting liquor, and 
are now found to be of a dark fawn color, in place 
of their former deep red brown. They are next 
transferred into an exceedingly dilute sulphuric 
acid, containing not more than fifty grains <MF add 
of commerce to the quart of water. They remain 
in this at the common temperature for some time, 
generally about four hours, bnt varying with the 
kind of turf; this separates the iron and earthy 
matters from the fibre, and carries off the adhering 
portions of potass and of ammonia, if any exist in 
the turf, wMch is occasionally the case. The fibres 
are now washed with pure cold water, until they 
cease to give any acid re-action, and are finally 
pressed nearly dry, and immersed in a dilute ablu- 
tion of chloride of lime ; in this they remain at com- 
mon temperature until suffidentiy white for the 
purpose of the paper-maker, and, on being removed, 
will generally be found fine enough, as to fibre, for 
immediate manufacture ; but, if not, are to be re- 
duced by the ordinary rag-engine, or other suitable 
machinery. 

By this process it is calculated that aoout eighteen 
pounds weight of pure, white, fine pulp, may be 
procured from 100 wdght of the raw or the native 
turf. 

Returning now to the solution of the potass, 
which has carried off the gdne, &c., and which is 
chiefly, in hct, a gdnate of potass ; it is treated 
with dilate sulphuric add, sUghtiy in excess, and 
filtered through a calico or linen doth. The pot- 
ass is taken up by the add, and tiie geine and ex- 
tractive matter predpitate, and are collected on the 
filter, firom iriiich, being removed, they are dried 
by a steam or water-bath, and become a valuable 
pigment. 

Vandyke brown has long been known to painters 
in both oil and water colors. This is it, in fact, in ite 
purest form ; it is an extremdy rich, glowing color, 
and valuable for ite permanence, aa scarodyany 
agent ordinarily met with is capable d aflfocting it. 
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When once perfectly dried, it becomes insolute 
in water, and, therefore, ii not in the least deliqae- 
•cent, bnt it is still soluble in alkalies ; thns pos- 
sessing^ two properties eminentiy fitting it for the 
uses of the paper-stainer and scene-painter, &c. &c. 
It is perfectly miscible with gum, modlages, and 
with oils. 

The liquid from which this color or bistre has 
been separated now contains yarious sulphates in 
solution, chiefly of iron, lime, and alumina ; but 
the major part, sulphate of potass, or soda, which- 
ever has been employed ; if the former, Glauber's 
salt may be made from it, and if the latter, alum, 
as matters of commerce. The quantity of alkali 
used is small in proportion to the amount of fluid ; 
but if the operations were very extensive, this 
economical use of them should be attended to. 

After the flbre has been some time digested in 
the solution of chloride of lime, in most cases a 
resinous-looking matter floats upon the surface of 
the fluid in a very minute quantity. This, when a 
large quantity is operated on, may, by careful ma- 
nagement, be collected, and is found to be a species 
of artificial camphor, mixed with some gum resin, 
and probably an essential oil. This substance, or 
mixture of substances, possesses some singular 
characters : it would seem probable that the arti- 
ficial camphor is produced by the action of some 
fine chlorine upon turpentine, existing in minute 
quantity in the turf ; and it is a curious subject for 
reflection, that chemistry should thus, as it werCi 
recall into existence and decompose tiie turpentine 
existing in, and produoed by trees or plants which 
have, for hundreds of years, ceased to have life, or 
to exist as vegetables. As the properties, so far as 
tfiey have been ascertained, of this singular sub- 
stance are purely chemical, it is unnecessary here to 
detail them. It is not to be procured from every 
specimen of red or surfiice turf. 

Some specimens of turf have been met with, unfit, 
however, for paper-making, firom which it would 
appear to be profitable to manufacture bistre and 
ammonia, from the very appreciable quantity of the 
latter they contain. 

This fibrous red surfriee turf, when dry, is ex- 
tremely tough, and is proposed being also applied 
as a substitute for mill-boards, or board-paper, for 
the use of engineers, &o. It is capable, when dry, 
of* immense compression by the hydrauUc press ;— 
and as the fibres naturally lie nearly all in one plane, 
they thus arrange themselves, so as to give great 
toughness and flexibility to a plate of it when com- 
prened. Accordingly, suitable masses of this turf 
are placed in a strong cast-iron, or other vessel, 
and the air exhausted ; the vessel is then filled with 
a mixture of dilute solution of glue and molasses, at 
a boiling heat, which fills all ti^ pores of the turf. 
The masses are then removed, while hot, and ex- 
posed to powerful pressure in a hot^pi^ess, in a 
similar way to hot-pressing paper, which reduces 
them to the required thickness, that of the original 
mass having been previously properly regulated. 
The plates so formed are found, when cold, to be 
hard, tough, and flexible, and will answer almost 
every purpose of mill-board. They are not injured 
by high-pressure steam. Many other substances 
may be used, according to circumstances, for filling 
the pores, previous to pressure — as fat, oils, boiling 
coal-tar, wax, &c. Sec. 

It is worthy of remark, that the substance pro- 



posed being used for all the above processes, is the 
worst turf for burning ; so that the material whidi 
is worst, and nearly valueless as fuel, is the best 
and most valuable, by a fortunate coincidence, for 
manufricturers. If, therefore, as there is reason to 
believe, the lower strata of turf can, by certam 
modes of charring, be made a valuable foeC and tfie 
upper and more recent strata are used for the pur- 
poses of the various manufactures above adverted 
to, there is strong ground of hope that, at a fritnre 
period, the bogs of Ireland, instead of being con- 
templated, as hitherto, as a blot and stain upon her 
fair and fertile champaign, may be looked upon aa 
one of the centres of her industry, and the richest 
sources of her wealth. 

We examined specimens of the pulp, described 
as being yielded from peat, at the rate of eighteeea 
per cent, and have no hesitation in saying that it 
appeared to be white, pure, and perfectly suited to 
the manfacture of paper. 

With respect to the bistre color, we were assured, 
by a very competent judge, that he considered it 
quite eligible for the use of the artist, the houie- 
painter, and the paper-stainer. He also spoke 
favorably of the mill-boards, formed by the opera- 
tion described ; and had no doubt but that the 
other products from the combinations employed, 
such as alum, Glauber's salt, artificial camphor and 
ammonia, would fully answer the purposes of com- 
merce. 

Ireland, we believe, is blessed with two millions 
of acres of bog (of which 1,300,000 are susceptibla 
of drainage and cultivation*) ; and if it should be 
convertible into so many useftd articles of con- 
sumption, how prodigious must be the sources of 
employment and improvement which it will open 
to the view of the statesman and philanthropist. 

* According to Parliamentary retama : the greatest depth 
forty-five feet; and the average depth twenty-eight feet 



QUERIES. 

28— Animal heat, whence is the origin of it ? Anncered on 
page 7^ 

84— How may shells be best cleaned ? Seepage 95. 

25— How are fossil woods cut and ground, so as to be fit 
microscopic okjects ? jinncered on page 56. 

2€— Where can fossil animalcules be parcfaased ? Of Mr. 
Fritchett, in Fleet Street. 

27— Why does a fine needle float upon water ? Answered 
on page 56. 

M— Why does the wick of a floating chamber lamp always 
go to the side of the vessel of oil in which it is burning ? An- 
steered on page 56. 

29 — How are the fantoccini figures made and managed ? 
Answered on page 311. 

30— How is the canvass, used by oil painters, prepared ? 
Answered on page 128. 

31— How are the leads for ever- pointed pencils made? 
Answered on page 128. 

32— Why does rotten wood give light in the dark ? See 

sa— What occasions the singing (as it is called) of a tea 
kettle before lioiling ? Answered on page 72. 

34— What occasions the rumbling noise we hear when hot 
iron is plunged into water, or steam let into a cold vessel? 
Answered on page 72. 

35— In one of Mr. Childe's dissolvine views snow appears 
to fall — how is it managed ? Answered on page 27 1 . 

3€— Why is it that certain ponds, lakes, and rivers, never 
freeze, even in the coldest winters ? Answered on paae 1 04. 

37— What is the best method of bronzing iron or brass ? 
Answered on pages l€8 and 898. 

88— What is the cause of roagnetun? Answered on 
page 72. 

9— Why is the rainbow a ring, and not a circular disc ? 
Answered on page 72. 

40— How are solar and lunar halos produced? See 
page 104. 
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MAGNETIC CONJURING BOX AND AUTOMATON SOOTHSAYER. 



Among the admirable Automata, which were once 
exhibited at Bullock's Museum, and many years 
afterwards at Leicester Square, was one wMch at- 
tracted more than ordinary attraction, and which 
was thought to have been one of the most complex 
of those wonderful machines, yet none of them was 
so simple in its moving powers. The Automaton 
aHuded to was The Conjuror. The machine repre- 
sented a cabinet : at the bottom of tiiis was a drawer, 
into which a card could be placed, xin the upper 
part of the cabinet was a pair of folding doors ; and 
before it, at some distance, stood the figure of the 
conjuror, witii a long white wand in his hand, and 
dressed in appropriate costume. The qiectator had 
presented to him eight very thick cards, each with 
a particular question upon it ; he was directed to 
choose one of the questions for solution to put into 
the drawer below, and then to close it. This put 



into action the motive machinery. The figure ot 
the conjuror moved its head, appeared to ponder for 
a moment on the answer to be given, waved his 
wand, and struck it against the small folding doors 
above him. These immediately flew open, and 
displayed, on a tablet within, the proper answer. — 
In a diort time the doors closed again, and the lower 
drawer was projected forwards, ready for the card 
that had bc^ placed there to be removed, and 
another substituted. 

The whole of the motions here are of obvious 
character; the heads and arms of the figure, the 
opening and closing of the doors, involves no very 
great complexity of wheel-work. The answ^v to 
tiie questions are given by means of magnetism in 
the simplest manner, and will be easily understood 
by the following description of the apparatus abova 
represented, which has been called the 
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MAGNETIC CONJURING BOX. 

Onb of the two fignrei in our cat jnepresents tUs 
box dosed, and in nse : it if to be snppoBed that 
the five of diamonds has been placed in Uie drawer 
seen at the lower part of the box, and that the 
folding doors have flown open, and shown within 
them a corresponding card. The other view dis- 
plays the same box in section, the slides next the 
eye being removed. On the lower part, just above 
where the drawer slides in, will be seen a magnet, 
suspended and moveable round it. This carries 
with it the wire, which is seen running upwards 
through the box, and which bears upon it an eight- 
sided prism or drum, each side of which corresponds 
with the loose cards which are to be put into the 
drawer, or else answers to any questions which may 
be written upon them. The eight cards, represented 
as squares in the engraving, have a magnetic needle 
passing through them, each in a different direction, 
and which is concealed by the paper covering them. 
When one of these is put within the drawer, and 
that closed, it will be brought beneath the revolving 
magnet in the box itself, and the latter magnet, 
being alone capable of motion, will range itself 
parallel to the fixed one in the card, consequently 
will draw round with it the drum or prism, which 
is fixed to the centre wire above, and according to 
the position of the magnet below so it will offer one 
or other of its sides to the folding doors, with the 
answer looked for.** 

The letter N in the figure indicates the north 
pole of the magnets within the cards. 

THE AELLOPODES. 
One or two exhibitions ktely in London, of carriages 
to be propelled by human means, have renewed a 
subject which in the time of the velocipedes engrossed 
universal attention. The projectors of many of these 
schemes unfortunately set to work with less knowledge 
than zeal — not calculating before hand, by strict 
mathematical principles, the result of their in- 
ventions, and forgetting that it is not those schemes 
that look prettiest on paper, nor even the most 
effective models either, that in practice are found 
best to succeed. Pseudo-mechanics too often forget 
that they cannot make power ; all they can do is to 
«pply to the best purpose the force given them, by, 
in the first place, generating as much as possible 
from given materials, and afterwards to lose as 
little 4s possible of it by friction; that is, by the 
weight, the bearings, and the complexity of their 
machinery, as the ultimate application of that force 
win allow. 

We are led to these remarks by a most ridiculous 
machine, now exhibiting in London, called *' The 
Aellopodes," the invention of a Mr. Revis, of 
Cambridge, who is so sanguine respecting its 
excellence as to suppose that it may be used with 
advantage for cross country posts, and afford a 
saving to the Post Office of j^60,000 per annum. 
The machine consists of two wheels of about six 
tfoet diameter, fixed upon an axletree, bearing four 
cranks, with a smaller guide wheel, some feet in 
front. The motive power is a man's weight, work- 
ing upon two treddles, (three or four treddles in the 
maehine,) which are connected with the cranks on 
the axletree, by means of bent levers passing to the 
back of the carriage. The whole machine is twelve 
feet long, weighs, if we understand rightly, about 
l\ cwt., and costs £30 in its construction. The 
man who works it remains in a sUndmg position. 



holding a handle connected with the guide wheel in 
front, and treadfaig aftemctely upon two of the 
trediUes ; the motion given to them is communicated 
by Ac bent levers to the eranks, and thence to the 
larger wheels, the firiction of which on the gronnd 
canses the locomotion of the whole. 

Mr. Revis says — '' that this carriage will go thirty 
miles an hour,*' and perhaps upon a^foor it may do 
■o readily ; yet toi acoomplish even twraty miles 
upon the smoothest roads, must require the most 
toilsome and unremitted exertion — what will neces- 
sarily be the effect when upon one which is rough 
or muddy, where the friction will be four, or more, 
times greater ? If such impediments to motion are 
found with an unloaded carriage, as it is evident 
with the increase of them whenever the carriage 
may be loaded with 2 or 3 cwt. of letters and 
newspapers, shows how little available the aello- 
podes are likely to be to any useful purpose, especi- 
ally as on hilly ground the inventor himself does not 
expect it will pass over. Added to which, its ex- 
pense of manufacture is great — its size exceedingly 
cumbrous — and its weight too much. When in 
motion producing such a rattling of iron-work as to 
be in the highest degree disagreeable, and to those 
travelling the same road by horse conveyance dan- 
gerous. Besides which, the motion (which is 
similar to ascending a very steep staircase, with 
steps eighteen inches high) is so laborious, that we 
believe it impossible for the most powerful man long 
to sustain it. The intense labor, indeed, at the 
treadmill shows such exertion, long continued, to 
be beyond human strength, and in the instance of 
this machine to go at a speed of thirty miles an 
hour, as each step propds it eighteen feet, the 
driver must take 8,800 such tremendous steps in 
that time, lifting up his body each step, eighteen 
inches, and altogether within one hour to a perpen- 
dicular height of two miles and a half. 

MATERL/OiS USED FOR PAPER. 
It was long after the art of writing was first in- 
vented, that mankind employed any substance analo- 
gous to our paper. Tables of stone, of metal, or 
of wood, served to register the most important 
events or laws — the letters being engraven upon 
them with sharp instruments. Many examples yet 
remain of this, particularly the Egyptian hierogly- 
phics, the Persepolitan cylinders, and the Baby- 
lonish bricks— engraven, indeed, with a language 
now unknown. Tablets, coated with wax, probably 
succeeded, for they are alluded to very frequently 
by the Roman writers. It must have been, how- 
ever, at a much earlier period than the foundation 
of the Roman empire, that real paper was made by 
the Egyptians from the papyrus (a reed growing in 
the Nile), as their mummies, even from the most 
ancient period, have often had preserved with them 
rolls of the papyrus paper, graven with emblematic 
characters. This was the material employed by 
Virgil, Horace, Ovid, and other of the Roman poets, 
to write their important works upon ; and, during 
this Augustian age, the quantity of papyrus paper 
imported from Egypt, yielded a large profit to the 
manufacturers. So great, indeed, at one time, was 
the consumption, that the demand became greater 
than the supply,* and parchment was invented in 
Pergamos, Asia Minor, to supply the deficiency. — 
ThTs was about two centuries before the Christian 
sem. It afterwards totally superseded the use of 
papvrus paper, and remaiued> throughout Europe^ 
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ibr many ages the aole material for writing upon, 
yet ita cstablialmieiit as sodi waa very dow* Even 
ddwn to tlM ssTsntli osntnry papyms was, more or 
less, employed. As a proof of its extensi?e use at 
^ joe period, it may be mentioned, that there are in 
the mosenm of Naples, 1800 MSS. written on this 
material, which were all dug out of the ISTa that 
entombeid tiie dty of Hercnianen m , though bat a 
small part of the city is yet excavated. The sup- 
ply of parchment was, at some periods, so scanty, 
that the monks obliterated the writings of more 
ancient authors in order that they might themselves 
use the sheets a second time. Cotton paper sue- 
eseded, which useful article was far superior to any 
former materiaL It is supposed to have been first 
made in tiie tenth century, though the exact date 
is doubtful. Pliny, livy, and others, mention Ubri 
Untea, or linen books ; Uiese were woven linen, 
painted after the manner of oil-doth. 

Doubtful, however, of the time of introduction of 
cotton paper, M. Mierman, in the year 1762, of- 
fered a reward for the discovery ot the most andent 
manuscript written upon it. ilie documents pro- 
duced in consequence, induced him to fix the in- 
troduction of cotton or linen pkper to about the 
year 1270, and other documents since discovered 
carry the manufacture at least fifty years earlier. 

While this was doing in Europe, Cliina was using 
bamboo for the same purpose. Tartary was learn- 
ing the art from them, and the Arabs b inging it 
st^ more westwardly — the latter nation using linen, 
and the Tartars cotton, instead of the bamboo of the 
Chinese. 

England was amongst the last European countries 
in which paper was introduced, it not having, in 
general, been used here till so late as the beginning 
of the fourteenth century, and it is only 150 years 
since writing paper became an artide of home 
manufacture. Now we are not only independent of 
foreign nations for a supply, but export it to a con- 
siderable amount. In the year 1836 nearly five 
millions of reams of paper were made in this king- 
dom. 

Writing and Printing Papers, — In the manu- 
facture of these, EngUmd excels her continental 
neighbours. They are whiter, thicker, smoother, 
and bear a better face : but it is to be feared, that, 
in durability, the present paper is very far inferior 
to that made her^ in former periods, or at the pre- 
sent time in Germany and France. The laid papers, 
particularly foolscap and the thicker kinds, used for 
account liooks, is mostly made, in sheets of regular 
sizes, by hand, and of white linen rags only. It is, 
therdbre, firm, regular in texture, and preserves 
well its color. The papers used for printing vary 
much in these qualifications. They are made almost 
entirdy by machines in sheets of miles even in 
length, which extraordinary sheets are afterwards 
cut up to the requisite sizes. Flax and cotton rags, 
both white and colored — ^the refuse of cotton fac- 
tories, hemp, and paper formerly use^, and many 
other similar substances, are made available in the 
making of this class paper, and as may be expected 
great variation of quality is the result. The sizes 
of the sheete vary considerably, and are known by 
the names of pot, foolscap, post, demy, royal, 
double crown, See, 

Tiatue Paper. — ^The prindpal consumption of 
tissue paper is in the Potteries, the designs for the 
TariouB articles being printed first upon it, and then 
transferred to the half-baked clay. The English 
tissue paper is infinitely preferable to that made by 



any other natloD, for ite suppleiiess, strength, ami 
regularity of texture. It is all maeliine paper, and 
is made only of two sixes, called tissue and double 
tissue. 

Plate Paper.'^ThiM is made of a thidc substanoe, 
and is left unsized that it may better take the im- 
pression of those fine lines which constitute the 
beauty of engravings, l^e English paper is good, 
when compared to the German, but is excelled by 
the French, particularly that used for large engrav- 
ings. The denderate looked for is to keep ite 
color, to be strong when dry, and pliable when 
moderatdy wet^-several sizes are manufiictured, 
bearing the same names as printing papers. 

Drawing Papers, — ^Very great care is requisite 
in the maldng of this kind of paper, that the sur- 
face may be perfectly smooth, equally sized, and 
that no chemi^ ingredient be employ^ which can, 
by possibility, injure the exact tint of color which 
the painter may wash over it. It is requisite, also, 
that a long exposure to light and air shall not turn 
it yellow. It is dways made by hand. Ite various 
names, dimensions, and average price per sheet, are 
as follows: — ^in conndering which it may be ob- 
served, that drawing papers are made of a thickness 
in proportion to thdr respective sizes, which is not 
the case with other kinds. 

Inefaet Id. ^ Sheet. 
Demy measures .... 20 by 15 — 0«. 2d. 

Medium 22 „ 17 3 

Royd 24 „ 19 4 

Super Royd 27 „ 19 5 

Imperid 30 „ 21 6 

Columbier 34 „ 23 9 

Atlas 33 „ 26 9 

Doable Elephant .. 40 „ 26 10 

Antiquarian 52 „ 31 3 6 

Extra Large Ditto.. 56 „ 40 4 6 

ELECTRICITY. 

ittetwned from page 12.) 
In the experimente on exdtetion, (as given on 
pages 3 and 10,) three things are to be considered. 

First — How is it that, if the dectric fluid !s so 
easily excited, its effecte are not dways visible ? 

Secondly — How can these various efiecte be at- 
tributed to the same cause ? 

Thirdly — What is the red cause of them, or of 
dectricd effects in generd ? 

This last proposition we may now discuss. The 
others will need for their full ducidation the dec- 
tricd machine. We refer, therefore, under the 
first and second heads, to the forthcoming chapters 
on electrics and conductors, and dectricd attraction 
and repulsion. We have now rather to do with 

THB CAUSE OF XXCITATIOK. 

It will have been observed, that, wherever we 
have shown friction, there has also been separation 
of contact ; and upon a strict examination it will be 
found, that, dthough the rubbing of ^ two Higaimiin^ 
bodies together may, and does oocadon the electric 
fluid to be disturbed, yet it is only when these 
bodies are hdd apart, that each is found to put on 
dectricd appearances. We say each, for dthough 
only one may appear exdted, yet it will soon be- 
come apparent that both are ecpuUly affected, though 
in a different manner, as will be explained hereafter. 
Thus, in Ex. 1, the brown paper is the one body, 
and the coat the other. In Ex. 7, the ribbons are 
exdted by the hand, and it is when the hand is 
drawn away from them that they show themsdv^ 
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electrical ; so also in Bx, S, the comb passliig over 
the hair must certainly be separated in turn from 
those particular parts it touches in its course along, 
and not till then is it seen that those parts are electri- 
cal; and thus in every experiment there is not 
merely friction, but separation of the parts rubbed 
together, where it is not so no electrical appearance 
would be perceived, as is clearly proved by 

THB SULPHUR CONE. 




The apparatus figured above is formed from a 
large wine or ale glass. This is cleaned, and 8 part 
of the outside, as represented, covered with tin foiL 
A ¥rire is twisted round this covered part, and bent 
so as conveniently to hold a pair of pith balls sus- 
pended on very fine wires, or on linen threads. — 
Withfaisidethe glass is to be poured melted sulphur, 
to about the same height, or a little above the edge 
of the tin foil, and the end of a glass rod, or else of 
a silk cord, dropped into the sulphur while melted. 

Ex, 23.— Idft up by the glass, or silk handle, the 
sulphur within the conical glass, and, at the moment 
of separation, the pith balls will diverge, or separate 
from each other. Let the sulphur drop down again 
into the glass, and this action of the baUs will cease. 
Again produce separation of contact, and they will 
again diverge; and thus, for a considerable time, 
the alternate action will be kept up, even mdeed for 
days and weeks. 

Ex. 24. — ^Take a piece of glass, about five inches 
long by three inches broad — ^warm it, wrap tin foil 
all over it, and rub the outside of the tin foil smartly 
with the hand. The glass thus excited, held to the 
cap of Bennett's gold-leaf electrometer, will not show 
any electrical effect while it remains wrapped in the 
tin foU, but if this be removed, and the glass alone 
be presented, the gold leaves will instantly diverge. 

Ex, 25. — ^Varnish over one side of a piece of glass 
— when quite dry and hard, scrape off some of the 
varnish with a knife, on to the cap of the electro- 
meter. The electric fiuid, rendered apparent by 
the separation of contact between the varnish and 
glass, will be indicated as before, by the divergence 
of the gold leaves. Were it needful to illustrate 
this principle more strongly, the experiments with 
the Blectroporu8 and Circular Bubbin Machine are 
conclusive. 

THE BLECTROPHORUS. 

Which may truly be called the cheapest and 
■uuplest electrical machine, which is of real value. 



is described, and may be made as follows :— Pro- 
cure a round piece of tin, about ten indies over, 
and have the edge of it turned up about a 
quarter of an inch, so as to be capable of holding 
some of the following mixture, (melted over a fire,) 
one pound of yellow rosin, and two ounces of wax. 
This being poured into it, and suffered to oool, one 
part of the electrophorus will be complete. Next 
provide a round plate of wood, about half an inch 
thick, and six or seven inches over, which must have 
a smooth edge, and without any sharp points or 
angles, cover this witii tin foil, and fix a ghuw rod 
to the middle of it as a handle. This may, alto- 
gether, cost two shillings, and is a really useful 
electrical machine, capable of showing all the funda- 
mental facts of the science. The following cut will,' 
it is hoped, render the description more evident. 




Ex. 26. — To excite ft, warm and wipe the glass 
handle, and also the resinous plate. Rub this 
briskly with a warm flannel, and put the wooden 
plate upon it, holding it by the glass handle — touch 
the wooden plate for a moment with the finger, and 
it will be fuU of the fluid in a disturbed state, not, 
however, apparent until the wooden plate is lifted 
up, when a spark may be taken from it — ^put it 
down again, touch it with the finger, and liift the 
plate up again, (first removing the finger,) and a 
second spark may be taken, and so on for a con- 
siderable length of time. 

Ex, 27. — Fasten near to the edge of the upper 
plate of the Electrophorus a bent wire, bearing on 
the end of it two suspended pith balls — whenever 
the upper plate is removed from the lower, both 
being excited and touched with the finger, as above 
dire^ed, the pith balls will be violently repelled 
from each other. 

Ex, 28. — If the resinous plate be excited and 
placed upon a glass stand, and two pith balls be sus- 
pended from the rim of it — ^whenever the upper 
plate is lifted up, these balls also will diverge, show- 
ing that the lower plate only appears excited, when 
separation of contact ensues. 

THE CIRCULAR RXTBBINO MACHINE 

Consists of a square frame of wood, supported by a 
square foot, having a dreular rubber or cusluon 
stuffed with flannel and covered with leather, which 
is turned by a handle at top. This rubber resta 
upon a plate of glass, about eight inches in diame- 
ter. The under surfiice of the glass has pasted upon 
it a round piece of tin foil, three or four inches over, 
with two pith balls hangmg by fine wires or a thread 
from the centre of it. 

Ex, 29.— Prepaid the apparatus by warming the 
the glass, and spreading a little amalgam on the 
cushion — turn round the handle, which will produce 
a friction, and excite the glass. In this state there 
will be no appearance of tiie fluid being disturbed, 
until the cushion be lifted up, when the balls will 
diverge — placing it down again their motion will 
cease, and thus they may be alternately moved, by 
producing and separating contact. 
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Amalgam, — Melt in a ladle half an ounce of zinc. 
When melted, add and stir op with it two ounces, 
of quicksilver. When cold, pound it with a little 
wax or grease, when it will be fit for use. 
{Continued on page 57.) 

THE RESPIRATION OF ANIMALS AM) 

VEGETABLES. 
There is no subject which exhibits the economy of 
nature more beautifully than the one under con- 
sideration. It is a curious and interesting fBu:t, that 
those constituents of atmospheric air which are ob- 
noxious to animal life are found to be of the highest 
Gbnsequence to the preservation of the health and 
life of vegetables, so on the other hand, that given 
off by growing vegetables is of vital importance to 
animal existence. 

When an animal is confined in an air-tight vessel 
containing atmospheric air, the oxygen (its vital 
principle) gradually becomes diminished until the 
inclosed air is no longer able to support life. If, 
tiien, we examine the contents of the vessel, tiiey 
will be found to be composed chiefly of nitrogen 
and carbonic acid gas. This last mentioned gas, 
together with oxygen, are the only ones which con- 
tribute to vegetable existence. It has been proved 
that oxygen is evolved, and carbonic acid gas ab- 
sorbed by vegetables in the sunshine, and vice versa 
in the shade. It is, therefore/ important that the 
component parts of the atmosphere should be in 
such proportions that not only animals, but also 
vegetables, may flourish under its influence. So 
immense is the consumption of oxygen that an or- 
dinary-sized man consumes 46,000 cubic inches of 
it per day, which is equivalent to 125 cubic feet of 
atmospheric air. Were it not for the important 
provisions of nature, which preserves the atmosphere 
unchanged, by replenishing the gases consumed, the 
destruction of all organic life must inevitably ensue. 
Some curious experiments of Spallanzani show the 
iungs are not the sole organs by which animals re* 
spire. He found that amphibia, deprived of their 
lungs, HVed much longer in the open air than others 
in air destitute of oxygen. It is a remarkable fact 
that a larva, weighing a few grains, will consume 
almost as much oxygen in a given time, as one of 
the amphibia one thousand times its bulk.-!-w. b. 



[The statements in ^ above paper are not 
wholly correct as to the gases absorbed and given 
out by vegetation ; they imbibe, perhaps, as much 
oxygen at one time as. they part with at another, 
and decaying plants contaminate the atmosphere hi- 
finitely more than purify it, as is proved by growing 
plants in glass cases, were though there may be 
more oxygen by day, and carbonic acid by night, 
yet a general average is maintained. Many tribes 
of plants, also, imbibe nitrogen. Thus it is with 
most of those which have a foetid odour, as the C%e- 
nqpodium olidum, or Stinking Goose-foot; all of 
the Cabbage tribe ; and particularly the Toads'-tools 
and other Fungi. When in decay, ammonia, sul* 
phuretted, and sometimes phosphuretted, hydrogen, 
is given off in considerable quantities. Thus the 
comparative benefit and injury of vegetation to the 
atmosphere is a most difficult question to decide. 
We must not either depend so mudi upon plants 
absorbing the carbonic acid of the air ; almost all 
earthy bodies contain it, and most of them absorb 
it much more rapidly and extensively than is done 
by vegetables. — kd.] 



PARAGUAY TEA. 

The tea tree of Paraguay, called in the country 
yerva mate, is one of the most useful .trees in Pu«- 
guay, to which it is nearly peculiar. It is found 
growing spontaneously, intermingled witii the other 
native trees, in the forests which cover the banks of 
the rivers, and streams which fall into the Parana 
and Uruguay, as well as the sources of the rivers 
Ipane and Jejui. The tree is large, and crften equals 
in size the common orange tree ; but in the places 
where the leaf is regularly gathered, it becomes 
stunted, firom the limbs being cut every two or three 
years, but not oftener, owing to an opinion that this 
time is requisite to season the leaves, which do not 
fall off in winter. The trunk is about a foot in dia- 
meter ; the bark is smooth and whitish ; the boughs, 
which spring upwards like those of the laurel, are 
leafy and tidied. The leaf is elliptic, cuneiform, 
fh>m 4 to 5 in. long ; tidck, glossy, crenated, of a 
dark green above, and paler below. The petiole 
is of a dark red, and half an inch long. Its flowers 
are produced in umbels of thirty or forty flowers 
each, with four petals, with the same number of 
stamens. The berry is red, very smooth, and of 
the size of a small pea. 

The method of preparing the leaves is as follows : 
— A hurdle of long poles is constructed, in the form 
of a cylindrical vault, which they call barbaqua; 
under this a large fire is made, and the branches being 
placed on the hurdle remain there till the leaves are 
sufficiently dry. After this they remove the fire ; 
and on the hard and hot platform, after being swept 
clean, they throw the branches, which they beat to 
separate the leaves. In this each is assisted by a 
boy, called a quayno, who leceives the proportion of 
25 lbs. of leaves for every bundle of branches he 
cleans ; the leaves being separated from the branches, 
and prepared sufficientiy, are next put into a large 
bag made of hides, which has the four upper comers 
fixed to four large stakes placed in the ground, fitted 
to support a considerable weight ; into this they put 
the leaves, and beat them down with a pole, in the 
same way as the negroes of the West Indies pack 
their cjtton bags. When the bag is filled and 
packed hard, the mouth is sewed up ; and in this 
state, without farther preparation, the leaves are fit 
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for vae, but not coosidered as seasoned tQI fhej are 
a few months old. 

We findt in the beginning of the seventeenth cen- 
toiy, that this plant was in common use throughout 
Paraguay } and there can be no doubt but the In- 
dians of Monday taught it to the conquerors, from 
their being the natives who lived in the vicinity of 
the forest. The quantity used by a person who is 
fond of it is an ounce. The amount daily gathered 
by a labourer is from four to twelve, and sometimes 
more, arrobas* There are among the Creoles or 
mestizoes many who fedsely charge the Paraguayans 
with having exterminated the Indians by making 
them work at this labour. 

These leaves are used in Paraguay, La Plata, 
^eru, and Quito, at all hours of the day, by putting 
a handful into a kind of tea-pot called mate (which 
has given its name to the herb), and from the spout 
of this the hot liquid is imbibed. 8ome mix sugar 
wi'li it, and others add a few drops of lemon juice ; 
and by pouring fresh boiling water the infusion may 
be renewed. 200,000 arrobos, equal to five millions 
of pounds, are annually obtained from Paraguay, 
110 arrobas of which go to Chile, whence Lima and 
Quito are supplied ; the rest is expended in the 
vice-royalty of Buenos Ayres. 

There are three kinds of it in its prepared state, 
though produced but by one plant. Caa is the de- 
stinctive Indian appellation of the plant ; and the 
three sorts are called caa-cuys, caa-mini, and caa- 
guazu, the last being denominated by the Spaniards 
yerva de palos. The people of South America at- 
tribute innumerable virtues to this plant. It is cer- 
tainly aperient and diuretic ; but this other qualities 
ascribed to it are doubtful. Like opium, it pro- 
duces some singular and contrary effects : it gives 
sleep to the restiess, and spirit to the torpid. Tbose 
who have once contracted the habit of taking it, do 
not find it an easy matten to leave it off^, or even to 
use it in moderation ; though, when taken to excess, 
it brings on similar disorders to those which are pro- 
duced by the inpioderate use of strong liquors.— 
Wilcoeke'i HtKify qf Buenos Ayree. 



ON THE INVISIBILITY OF CERTAIN 
COLORS TO CERTAIN EYES. 

A YABiETT of cases have been recorded, where per- 
sons with sound eyes, capable of performing all tiieir 
ordinary functions, were iacapable of distinguishing 
certain colors, and what is still more remarkable, 
this imperfection runs in particular families. Mr. 
Huddart mentions the case of one Harris, a shoe- 
maker, at Maryport, in Cumberland, who could 
only dbtinguish black and white; and he had 
two brothers almost equally defective, one of 
whom always mistook orange for green. Mr. 
Harris observed this defect when he was four 
years old, and chiefly from his inability to dis- 
tinguish cherries on a tree like his companions. He 
had two other brothers, and sisters, who, as well as 
their parents had no such defect. Another case of 
Mr. Scott is recorded in the " Philosophical Trans- 
actions,'' in which frill reds and frill greens appeared 
alike, while vellows and dark blues were very easily 
distinguished. Mr. Scott's father, his maternal 
uncle, one of his sisters, and her two sons, had all 
the same imperfection. Our celebrated chemist, Mr. 
Dalton, could not distinguish blue from pink by 
day -light; and in the solar spictrum the red is 



scarcely visible, the rest of it appearing to consist 
of two colors, yellow and blue. Dr. Butters has 
described the case of Mr. R. Tucker, son of Dr. 
Tucker, of Ashburton, who mistakes orange for green, 
like one of the Harrises. Like Mr. Dalton, he 
could not distinguish blue from pink ; but he always 
knew yellow.' The colors in the spectrum he de- 
scribes as follows : — 

1. Red mistaken for orown. 

2. Orange green. 

3. Yellow, generaUy known, but some- 
times taken for orange. 

4. Green mistaken for orange. 

5. Blue pink. 

6. Indigo purple. 

7. Violet purple. 

Mr. Harvey described, in a paper read before the 

Royal Society of Edinburgh, the case of a person 
aged 60, who could distinguish with certainty only 
white, yellow, and grey. He could, however, dis- 
tinguish blues when they were light. Dr. Nichols 
has recorded a case where a person who was in the 
navy purchased a blue uniform coat and waistcoat, 
with red breeches to match the blue, and he has 
mentioned one case in which the imperfection is de- 
rived through the father, and anouer in which it 
descended from the mother. 

In the case of a young man in the prime of life, 
with whom the writer of this article is acquainted, 
only two colors were perceived in Dt. Wollaston's 
spectrum of five colors; viz. orange, red, green, 
bhie, and violet. The colors which he saw were 
blue and orange or peUow, yet he could scarcely 
distinguish these two from one another. When aU 
the colors of the spectrum were absorbed by a red- 
dish glass, excq>ting red and dark green, he saw 
only one color, viz. yellow or orange. When the 
middle of the red space was absorbed by a blue glass, 
he saw the black line with what he called the yellow 
on eacb side of it. We are acquainted with another 
gentleman who has a rimilar Imperfection. 

In all the preceding cases there is one general 
fiict, that red Hght, and colors in which it forms an 
ingredient, are not distinguishable by tiiose who 
possess the peculiarity in question. Mr. Dalton 
thought it probable that the red light is, in these 
cases, absorbed by the vitreous humour, which he 
supposes may have a blue color ; but as this is a 
mere conjecture, which is not confirmed by the most 
minute examination of the eye, we cannot hold it as 
an explanation of the phenomena. Dr.Yoang thinks 
it much more simple to suppose the absence or para- 
lysis of those fibres of the retina which are calculated 
to perceive red ; while Dr. Brewster conceives that 
the eye is, in these cases, insensible to the cobrs at 
the one end of the spectnun, just as the ear of cer- 
tain persons has been proved, by Dr. WoUaston^ 
to be insensible to sounds at one extremity of the 
scale of musical notes, while it is perfectiy sensible 
to all other sounds. 

H we suppose, what we think will ultimately be 
demonstrated, that the choroid coat is essential to 
vision, we may ascribe the loss of red light in cer- 
tain eyes to tiie retina itself having a blue tint. If 
this should be the case, the light which falls upon 
the choroid coat will be deprivdl of its red rays, by 
the absorptive power of the blue retina, and conse- 
quently the impression conveyed back to the retina, 
by the choroid coat, will not contain that of red 
light. 
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REVIEW. 

Elemenit qf Drawing and Penpeetive. By John 

dark. Published in ** CAamben'i Educational 

Course.** 
Elements qf Drawing and Pointing m Water Colors. 

Published by the same Author, as a Supplement 

to the above. 
No dass of books if genmlly written in so rapid a 
stjle, and contain so little really practical informa- 
tk)n, as those upon tliia tobject. It is tme timt 
drawing is an art to be learned only by labor, and 
after reiterated attempts ; bat snrdy something more 
than " the metaphysician's rules, whidi only teach 
to name his tods/' might be fonnd for the asaist- 
aace of the tyro. His taste should be directed to 
proper subjects, and his difficulties anticipated.-^ 
Although tiie mechanical operations must be ex- 
plained in detail, yet combixied with them might be 
given the sound philosophical principles of harmony, 
of effect, and of proportion. In the two works now 
in our hands, every page shows that they were writ- 
ten by a man of rral knowledge and taste. The first 
is faH of valuable matter, that some of our drawing 
masters wovld do well to study, and that no student 
should be an hour without; it will communicate 
' more real information on the arts of drawing and 
perspective than perhaps he may ever otherwise 
obtain. 

The 'other work, which is embdlished with nu- 
merous colored plates, is in style and matter as 
admirable, and would enable any persons to petfoot 
themselves an water-color painting, in all its branches 
and {q>plica.tions, without any other instructor : for, 
as the author says, " he has been ansdous to lay a 
foundation in tiie mind of the student by the expo- 
sition of sound princq»les of art." The following 
extract will, we are sure, be read with pleasure 
by those who are not, as well as those who are 



'* Many conflietmg opinions have prevailed, with 
respect to the propriety of introducing groups of 
human figures in landscapes ; but the di&rsnce of 
the artists on this point has not led to any dedaion 
of the question. 

" It may be alleged, with some show of reason, 
that too many figures have a tendency to disturb 
the requiMte repose of a beautiful scene ; but, on 
the other hand, the want of figures most certainly 
tends to excite an idea of desotion, if not of deso- 
lation. 

'*A medium between these two extremes may, 
perhaps, be the most judicious and comformable to 
good taste. Figures, for example, are natural and 
proper on a road; they are usefol as a scale of 
measurement, to which to refer surrounding objects, 
as tall trees or lofty buildings ; they conduoe to the 
interest of particular scenery, and serve, to cha- 
racterise it ; and they may be made to communicate 
historical interest to a picture otherwise rich, as is 
well exemplified in some of the admirable and too- 
much neglected pieces of Wilson. Groups of figprea 
may often be seen in the pictures of Teniers, Wou- 
vermans, Claude, and Cuyp, who seldom omitted to 
embellish Ihdr landscapes in this way with con- 
spicuous assemblages of figures. Claude's magnifl^- 
cent and gorgeous edifices, indeed, would appear 
soUtarv and quite out of character with the whole 
piece, had he omitted to introduce his holiday groups 
of people, or a crowd of worshippers going to or re- 
turning £rom his temples. 



** Supported by sudi authorities we may well 
condder figures an excellent adjunct for imparting 
richness and color to foregrounds, and as uscdFnl for 
detaching masses or distences, bearing always in 
mind, tl^t whatever figures are introduced nnist ac- 
cord in character with the other parts of the piece. 

'* * Landscape,' says a judicious author, quoted 
by Smith In his L\fk qf Wilson, ' however dignified, 
however picturesque, is, unless animated by human 
figures, for firom complete. The mind is soon satis- 
fied -with the view of rock, of wood, and of water ; 
but if the peasant, the shepherd, or the fidiomen 
be seen, or it, still more engaging, a group of figures 
be thrown into some important action, the hes^ as 
wdl as the imagination Is affected, and a new sensa- 
tion of exquisite delight, and scarcely admitting of 
satiety, fills and dilates the bosom of tiiose who,-^ 
either with the pen or pencil, combining the energy 
of human action with the awfhl and romantic scenery 
of a wild, or with the softened features of a culti- 
vated country, — secure and have a claim to reputa- 
tion. The banditti of Sahrator Rosa, the interest- 
ing groups and figures of Poussin, and the rustic 
simplicity of Gainsborough, unite with the surround- 
ing views of natnre, in effecting an Impresrion of 
the utmost power, end not otherwise proourable.' 

** Taste is not subject to fixed ndes, but natural 
landscapes are luminous, although artists of cele- 
brity have reduced the light to one-eighth of the 
sixe of their subject ; and a dark picture requires an 
excellent situation in which to be viewed, or much 
ot its beauty will be lost. Iliere is a cheerfolnesa 
associated with a landscape in Hght, which should 
lead die student to sustain this character in a piece, 
unless it be particulariy desired to introduce subjects 
of a solemn character. Rembrandt is the only master 
who obtained celebrity in landscape by painting 
artificially, and otherwise than nature dictated. — 
Claude, roussin, Vemet, and Gainsborough, painted 
in the fields, and thdr representaldons are expansive 
breadths of light, and strikingly beautiftd. 

** After all, while artists have purraed their own 
ideas, and produced innumerable pM^rcS of extra- 
ordinary tedent for our gratification and instniction, 
those are most esteemed who sought not to daxxle, 
but<^ 

** * Mixed tknr tints* 
And called on chaste simplicity.* "" 

MISCELLANIES^ 

Preparation qf Caustic Potash. — If one part of 
carboiuite of potash be dissolved in four parts of 
water, and the solution be boiled with sbdced lime, 
the potash does not lose the smallest quantity of 
carbomcadd ; it does not become caustic, even though 
lime be added to any extent, or however kog the 
boilmg may be continaed. If, however, six parts of 
water be gradually added to the above mixture, it 
will be foimd, and without further boiling, that 
the potaidi loses its carbonic acid gradually; and that 
after the addition of the last portion of water, the 
potash is perfoctiy caustic If the water be added at 
once the potash becomes very quickly caustic 

This peculiarity is explained by the fact, that con- 
eentrated. caustic potash takes carbonie add firom 
lime This fact is readily proved by boiHcg pow- 
dered chalk with concentrated potash, entirely fi-ee 
from carbonic acid ; the solution added to muriatic 
acid occasions brisk efRervescenoe. M. Leibig states, 
that the carbonate of potash whidi is to be made 
caustic should be dissolved in at least ten parts of 
water.— ilNii. de ChinUe. 
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7b make Ottar qf HoMt.— Take a very large 
earthni or stone jar, or a large clean wooden vessel. 
Fill it with the leaves of the flowers of roses, very 
well picked, and freed from all seeds and stalks— 
ponr npon them as mach pure spring water as will 
cover them, and set the vessel in the son in the 
morning at son-rise, and let it stand till the evening, 
then take it into the house for the night ; expose it 
in this manner for six or seven succeuive days, and 
at the end of the third or fourth day, a nunber of 
particles of a fine yellow oily matter will float on the 
■urface, which, in two or three days more, will 
gather into a sonm, which is the ottar qf roset. 
This is taken up by some cotton tied to the end of 
a piece of stick, and squeesed with the finger and 
thumb into a small phial, which is immediately well 
stopped ; and this is repeated for some successive 
evenings, or while any of this fine essential oil 
rises to the surface of Uie water. This oU is said 
to be sold at a guinea a drop in the East Indies. 
The monks of St. Mark's Convent, at Florence, 
are said to have made very good ottar of roses for 
about eight pounds sterling per ounce. 

Re-produetUm qf Statuaiy.'^JL French artist, M. 
Colas, has found Uie means of applying to sculp- 
t^re a process which has much connection with M. 
Dagnerre's invention. By this contrivance the 
Venus of MUo, for instance, is identically re-pro- 
duced in all its dimensions, from the ori^nal sixe 
of the statue to the itatuette of three feet, an inch, 
or even six lines ; and, moreover, it may be done 
in marble, stone, ivory, wood, alabaster, &c. M. 
Colas's process employs the hardest as well as the 
softest substances, and his copies of statues and 
bas-reliefs are so complete that the imperceptible 
alterations of the marble worn by time are exactly 
re-produced. 

Singuiar E^eriments with Okus l\tbea,^-A 
most remarkable phenomenon is produced in glass 
tubes under certain circumstances. When Siese 
are laid before a fire in a horizontal position, having 
their extremities properly supported, they acquire a 
rotatory motion around their axes, and also a pro- 
gressive motion towards the fire, even when their 
supports are declining from the fire. When the 
-progressive motion of the tubes towards the fire is 
stopped by any obstacle, their rotation still continues. 
When the tubies are placed in a nearly upright posi- 
tion, bearing to the right hand, the motion will be 
from east to west, but if they lean to the left hand, 
the motion will be from west to east; and the 
nearer they are placed to the upright posture, the 
less will the motion be either way. If the tube be 
placed horizontally on a glass plane, (the fragment, 
for instance, of coach-window glass,) instead of 
moving towards the fire, it will move from it, and 
about its axis, in a contrary direction to what it had 
done before ; nay, it will recede from the fire, and 
move a little upwards, when the plane inclines to- 
wards the fire. These experiments succeed best 
with tubes about twenty or twenty-two inches long, 
which have in each end a pretty strong pin, fixed 
in cork for their axes. 

iHitontanwmi LigAtM.'-Tbe oxygenated, or cklO' 
rate matches, are first dipped in melted sulphur, 
and then tipped with a paste made of chlorate of 
potass, sulphur, and sugar, mixed with gum water, 
-and colored with vermillion. Frankincense and 
camphor are sometimes mixed with the composition, 
so that a fragrant odour is diffused by the matches 



in burning. To obtain light, a match is very lightly 
dipped in a bottie, contdning a little asb^tos, 
soaked in oil of vitriol. Jjucifen consist of chips 
of wood, tipped with a paste of chlorate of potass, 
mixed with sulphuret of antimony, starch, and gum 
water. When a match is pinched between the folds 
of glass paper, and suddenly drawn out, a light is 
instantly obtained. Prometheam consist of small 
rolls of waxed paper, in one end of which is a mi- 
nute quantity of vitriol, in a glass bulb, sealed up, 
and surrounded with chlorate of potass. When the 
end, thus prepared, is pressed so as to break the 
bulb, the vitriol comes in contact with the compo- 
sition, and produces light instantiy. For dgar 
smokers, Prometheans are made with touch paper, 
this ignites from the composition, and glows without 
flame, like a slow match, and as the wind will not 
extinguish it, a dry cigar may be readily lighted at it. 
Congrevee have a small quantity of phosphorus 
mixed with the composition used for Ludfecs, which 
renders them liable to be inflamed with much less 
friction. Rubbing them against a wall, the sole of 
a shoe, or even a board will inflame them. 

Combustion without Flame. — Light a small green 
wax taper ; in a minute or two blow out the flame, 
and the wick will continue red-hot for many hours, 
and if the taper were regularly and carefrdly nn- 
eoiled, and the room kept free from currents of air, 
the wick frould bum on in this way till the whole 
taper was consumed. The same effect is not pro- 
duced when the color of the wax is red, on which 
account red wax tapers are safer than green, for the 
latter, if left imperfectiy extinguished, may set fire 
to any object with winch they are in contact. — Par^ 
low Magic. 

Imitative Wax Candles. — ^Take equal parts of 
gum benzion and resin mastic; put each into a 
separate vessel of glass or lead, add spirit of wine, 
and heat them gently till the resinous parts are dis- 
solved. Let each of the solutions remain awhile at 
rest, and then mix them. Before using this varnish, 
heat it to eighty or ninety degrees Fahrenheit ; dip 
into it a candle from five to ten seconds, and dry it 
carefully. By this means, common candles may be 
made to resemble wax lights. 

QUERIES. 

41— Hyacinth and Narcissus roots grow more rapidly in 
colored, tlian in white glasses. Query, the reason. 

42 — What is the cause of parhelia, or mock inns, and 
paraselenas. or mock moons ? Seepage 104. 

43 — Paintings in imitation of mezzotinto are sometimes 
executed in lamp black and soap. What is the process f 

44— What is the best mode of killing insects intended for 
specimens ? Answered on page 72. 

45 — Does alcohol exist in any living vegetable ? Jtmwered 
onpage 72. 

4t) — Why do the sun and fixed stars shine by their own 
liffht, while the earth and planets by transmitted light only ? 
Atiswered onjmge 72. 

47_Whatis the cause of elasticity ? jtruieered on page 411. 

48— Whgit U the Um cause of attraction of cohesion ? uin- 
steered onpage 72. 

49— What is the reason that the gold leaf, through whicn 
an electrical shock is passed, becomes embedded in the glaaa 
between which it is placed ? Answered on page 72. 

50— By photogenic drawing can any of the primitive colors 
be obtained besides the violet ? Answered on page 72. 



51— What is the composition of the marmoretum cement. 

Answered on page 'i 
52— Where are the clouds when the air is clear ? AUf 



as used by dentists ? Answered on t 



ge72. 



swered on page 72. 
5a— Why does the wind come in gosts? Answered an 

page 72. 
54— Can fishes be said to breathe ? Answered on page 7% 
55— What is the reason that a man weighs heavier before 

dinner than after ? [It is an error to suppose he does.— So.] 



— • k — — — 

LoMDOM.— Printed by D. Francis, 6, White Horse Laue, Mile End— Published by W. BaiTtAiN, 11. Paternoster Row. 
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TELEGRAPHIC ALARUM. 



KoTHiNO can mark more forcibly the power and 
Talue of the present indactiye mode of philosophy, 
compared to the puerile and unlogical pursuits and 
opinions of the predecessors of Bacon, than the un- 
looked-for results which modem science have fur- 
Dished. The abridgment of human misery — ^the 
rapid spread of communication and intelligence — 
and the vast additions to the happiness and well- 
being of society, which science in tiie last few years 
has produced, will show how powerful is knowledge 
when well directed. In former times discoveries 
were few, and the result of accident alone. Now, 
every year yields up something valuable ; something 
produced by a previous train of research, reasoning, 
and experiment. Each science does in its turn con- 
tribute its quota of machines, or of new and before 
nnthought-of combinations of organic matter. Wit- 
ness how mechanics and hydrostatics have been called 
into exercise in the steam engine, in locomotion, and 
in manufacturing maclunes. Chemistry has yielded 
US gas for our streets, and a thousand other new 
products. Even light, as we have seen, has been 
made an artist. The most intractable sciences, and 
eten the apparently most insignificant experiments. 



have become in the hands of genius of graat impor- 
tance to mankind. 

These thoughts have been forced upon us by two 
new machines, the one by Professor Wheatstone, to 
ring a bell, or signal, many miles off ; and the other 
invented by Mr. Palmer, the optician, of Newgate 
Street. These ingenious machines are described as 
follows : 

TELEGRAPHIC ALARUM. 

In telegraphic communications it is, of covurse, 
first necessary to engage the attention of the per- 
sons employed at d^tant stations, that they may 
either take down, or transmit forward, the signals 
made by the instrument itself. This is often at- 
tended with considerable difficulty, and requires that 
the looker-out should be constantly at his post of 
observation. To remedy the inconvenience, and to 
render his electrical telegraph completely effective. 
Professor Wheatstone has adapted a common eleo- 
tro-magnetic experiment to ring a bell at any dis- 
tance, even one hundred miles off, and that without 
an instant's delay. The contrivance will be under- 
stood by the annexed engraving. 
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In the centra will be men a hont-shoe Aaped 
piece of soft iron, with its poles upwanls, and haidig 
coiled round it a mass of covered bell wire, the 
ends of which are terminated by two mereiuycaps. 
Above this horse-shoe is seen a sqiftre piede of Iton, 
hong from a bell crank, the other end of which 
communicates with the hammer of a b^, or danim. 
On the other side of the engraving is seen a small 
galvanic battery, with two wires passing from it to 
&e mercury cups of the apparatus. When tiie 
battery is in action, and connected with the mercury 
cups, a stream of the electric fluid will, of course, 
pass along the coiled wire, and make the soft bent 
iron bar within a temporary magnet. As such it 
draws down the weight above it. (This is sus- 
pended about a quarter of an inch higher than the 
poles of a temporary magnet.) In doing so the 
crank is acted upon, and communicates the motion 
to the hammer which strikes the bell— or if a running 
alarum be wanted, it would, by the same means, 
loosen the spring connected with it. When fhe 
connection with the battery is broken, the horse-shoe 
ceases to be a magnet, and therefore it no longer 
attracts the weight above : this, therefore, is puUed 
back to its former station by the spring seen under 
the bell hammer. 

The success of this experiment in a room is 
obvious, but when the battery and magnet are sepa- 
rated by many miles distance, it appeared not so 
certain, and upon experiment it was found that a 
temporary magnet could not be made, if the electric 
fluid had to pass so long a space. At the same time 
it was proved, that although it would not make a 
magnet so far o£f, yet that it would affect a magnet 
Already made. Thus, means were afforded by sci^ice 
4){ overcoming what otherwise would have been an 
insurmountable difficulty. Professor Wheatstone 
contrived to affect a dipping needle by twisting 
round it the wire conveying the stream of electricity. 
The magnet thus acted upon and which was ba- 
lanced horizontally before, dipped one of its ends, 
and in doing so carried down die ends of two wires 
•connecting the machine with a battery placed as in 
our first figure close to it; and thus a galvanic 
battery at London instantaneously puts in action 
another at Bristol, only by means of two covered 
wires carried from the one place to the other. 

Note, — To convey the dectric fluid to great dis- 
tanoel, for exao^pile as required in the Electrictd 
Telegraph, common thick bell wires are coated with 
Indian rubber varnish t then tied together, and in- 
closed in a small iron pipe. This pipe has then 
jpoured into it a resinous cement ; tiius the wires 
are insulated, and covered with a material imper- 
vious to wat^, not liable to injury by frost, and 
little affected even by time. 

PALMER'S PNEUMATIC FILTERER. 

Tbib ingenious and useful machine depends for 
Its aetion upon the weight of the atmosphere, and 
Is a modification of the well-known experiment of 
Altering mercury by placing it in a cup with a porous 
^bottom, on die top of an open air pump receiver. 
The air b^ng exhausted from beneadi and the mer- 
cury pressed by the air above, percolates through 
,the porous body in which it is placed, and is caught 
in a oup put within the receiver. 

In Mr. Palmer's filterer there are two vessels 
■oldered, or otherwise fastened air-tightly upon each 
other, im the manner of the usual coffee pot and 
Strainer. The upper vessel has the bottom of ^ 



pierced with fine boles, and upon this is placed a 
sieve fittixig close to the sides, and made of a metal- 
lic ring, with a piece of muslin tied over it. The lower 
vessd hss a nozzle or tap to draw off the filtered 
coffee, and on the iq)per part a small exhausting 
syringe is screwed. Tke tMck coffee being placed in 
the upper vessel, and tiw sir iB*&e lower one bdng 
drawn off by the syringe, the finer parts of the coffee 
are forced tiirough the muslin and holes of the false 
bottoms, becoming be ant ifi i ^ dear, and fit for 
immediate use. 

It takes about two minutes to filter a pint. The 
beverage may also be made with cold water as with 
hot, but as cold coffee is not very agreeable, the 
machines are furnished with a lamp beneath to heat it 
after filtering, but previous to this heatii^, or 
indeed to its being drawn off, it must be erident 
that the exhausting syringe should be removed, and 
the hole upon which it fastens left open. 

This filtering machine is equally applicable to the 
purification of water, wines, mineral solutions, &c., 
as it may be made of any size, form, and m^rial ; 
and by it are avoided all the waste, annoyance, 
uneertainty and dirt, to which even the best stones, 
bags, and paper filters are necessarily subject. 
Thus a long known and long disregarded pneumatic 
experiment has suggested a highly useful, cleanly 
and philosophical instrument. 

While upon the subject of filterers we may mention 
one which has been somewhat advertised lately, 
which is as inefficient and worthless, as Mr. Pid- 
mer's is valuable. The inventor is, we believe, a 
resident of Leeds, and has taken out a patent for it^ 
under the name of 

BEARPS PATENT FILTERER. 

This consists of a perfectly cylindrical vessel, of 
copper or tin, about a foot high, and three inches 
in diameter. Withm this is placed an air-tight 
collar, with a perforata bottom, and a very strong 
handle in the middle of it, so far distant, that when 
the air-tight collar, or piston, is at the bottom of 
the vessel, the handle shall be at the top. In this 
position, crude boiling coffee is to be put in. The 
whole machine to be put on the floor, and the han- 
dle by main strength pulled up — ^when it reaches 
near the top the finer parts of the coffee will have 
passed through the perforated bottom of the piston, 
and ready for use. 

Some peculiarities here will strike the most incu- 
rious. A machine containing a scald ing and steaming 
liquid is to be held on the ground between the feet : 
certainly not very pleasant for a lady, nor very- 
preservative to her dress. Then to pull up the 
handle (as the air cannot penetrate below the piston) 
woiUd require a force equal to the weight of the 
atmosphere, or 15 lbs. to the square inch, and in a 
piston 3-inches diameter, as is this filterer, the 
tractive force required would be 106 lbs., a tolera- 
ble weight for even a strong man to lift, taking no 
account o( the scalding steam all this time. When 
the piston should have been puUed to the top, unless 
the utmost care be taken, the coffee grounds would 
be scattered with considerable force over the apart- 
ment ; added to which the least dent or braise In 
the vessel renders it immediately useless ; and as 
the tractive force requisite to draw up the handle 
increases so amazingly at every enlargement of the 
instrument, it is necessarily inapplicable even under 
the most favorable circumstances to any but the 
most trivial purposes. 
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Oif OAI»:mf AND MILK. 

Two thousand five hundred parts (grammes) of 
the card of new cheese, as sold in the market, were 
heated to 212**. For some time it contracted, and 
became a glutinous elastic mass, swimming in much 
•emm. Being washed in boiling water, to remove 
fbas acid serum, and dried, it weighed 469 parts. 
It was a compound of caseum, with acetic and lactic 
acids : being divided, put into sufficient water, with 
125 parts of crystallized bicarbonate of potassa, and 
heated, it dissolved with effervescence, producing a 
mucilaginous liquor, distinctly reddening litmus 
paper. Being evaporated carefully, with continual 
agitation. It left a soft portion, which, as it cooled, 
acquired consistency, was drawn out between the 
fingers into thin portions, and these dried in the air 
upon a sieve weighed 300 parts. Ibis soluble caseum 
is a curcaseate of potassa, containing still butter 
and salts. It resembles isinglass, is of a yellow 
white color, translucent, and of a stale taste. It is 
perfectly soluble in hot or cold water, producing a 
flnid rendered milky by the presence of butter. 

In this impure state the substance is easily pre- 
pared. Instead of the bicarbonate, the carbonate of 
potass, or soda of commerce, may be used. The 
following are hints for its application. Like gelatine 
it may be preserved without any alteration for any 
length of time, and may be obtained in enormous 
quantities, if required. Associated in various ways 
with food, it must prove of the greatest importance 
on board vessels for long voyages. Its aqueous 
solution, sugared and flavored with a little lemon 
ped, makes an agreeable and nourishing drink for 
invalids. It is a powerful cement; its solution 
evaporated on glass or porcelain cannot be removed 
without injury to the vessels ; its hot concentrated 
solution has been applied, with great success, to 
join glass, porcelain, wood, and stone. The same 
solution forms a brilliant varnish, being applied to 
paper it makes labels, which, when moistened and 
attached, adhere with great force, &c. It is, also, 
a certain antidote in poison by the metallic salts. 

T6 purify the above dissolve it in boiling water, 
which put in a funnel, the aperture of which is 
closed, and left until a layer of cream has collected 
on tile surface. After removing this a little sulphuric 
add is to be added, which will form a clot of sul- 
phate of caseum. This is to be well washed, and 
then heated in water, with just enough carbonate of 
potass to dissolve it. The mucilaginous liquor 
formed is, while hot, to be mixed with its volume 
Of alcohol. It is necessary that no deposit form at 
the moment ; it should oceur only at the end of 
twenty-four hours, and will include the butter, the 
sulphate of potass, and part of the caseum. All 
is to be placed on a cloth, and a dear transparent 
liquid will pass, which evaporated to dryness, leaves 
caseum pure. When thus obtained it resembles gum 
arable. — Ann. de Chimie. 



IMPROVED MILK. 

Besides caseum and butter, milk oontdns salts, 
which are not particularly des^^le. M. Braconnd 
took 4*4 pints of milk, heated it to 113 Fahrenhdt, 
gradually added dilute muriatic add, and agitated 
tiie whole. The curd formed ccmtained the caseum 
and butter, and bdng separated from the whey was 
gradually mixed with seventy-seven grains of crys- 
tallized snbcarbonate of soda, reduced to powder 
and wanned — ^no water was added, but the whole 



gradually disecdf^ It had the wedc addl^ of 
recent milk, and formed about one-fifth of its Mk 
of cream. If formed up to its first bulk with water 
and a Uttie sugar, it forms a milk more agreeabls 
than the origind, or it may be flavored, &c., and 
used as cream. If it be heated with about its weight 
of sugar it becomes remarkably fluid, and forms a 
perfectly homogeneous symp of milk, which will 
keep for any length of time, and which by the mere 
addition of a sufficient quantity of water forms a 
perfectly white homogeneous qpaque liquid, whidi 
is in every respect like sugared milk of superior 
quality. Carefully evaporated, (but not beyond a 
ontain limit, or the butter would separate,) it gave 
when cold a soft confection, which left for a twdve- 
month in a loosely-stopped bottle, underwent no 
change. This when exposed in small portions to 
the 1^ was rendered quite dry, and coidd then be 
crushed, and kept for any length of time without 
change, being dways reconvertible into useful states 
by the addition of water. — Ann, de Chvmie, 

THE ECCALEOBION. 
The Eccaleobion, or *^ life-giving machine,'' forms 
the subject of an exhibition in Pall Mall, which, 
catering for our readers' information, we went the 
other day to inspect. We were highly delighted, 
not with the machine itself, for this possesses but 
little novelty, it being merely a cabinet of many 
divisions, fronted with wire and heated with hot 
water, conveyed in pipes ; but with the intelligence 
and kindness of the proprietor, and with the won- 
derful process of incubation, or rather egg-hatchings 
so clearly displayed before the eyes of the visitor. 

Here were ^;gs, transparent and firesh, next semi- 
opaque with life and indpient animation ; further 
forwards chickens breaking through the wdls of the 
shell, which had before indosed them — some wet 
and weak, others, witii bright eyes, and already 
vigorous. It was indeed a curious sight, thus to 
see at once, every gradation, from the newly-laid 
egg, to the perfect chicken rising from it, having^ 
passed through the most wonderful changes, and 
become a perfectly-formed and animated creature 
within the short space of three weeks. 

Upon the table of the apartment is a good nd- 
crosoope, and eggs which have been broken ac 
various periods, to show the succesdve changes 
which take place day by day. 

In an impregnated egg previous to the commence- 
ment of incubation, a smdl spot is discemable upon 
the yolk, composed, apparently, of a membraneous 
sac, or bag, containing a fluid matter, in which 
swims the embryo of the future chick, and seem- 
ingly connected with other vesides, around it. The 
requidte warmth, (which is about 99°,) bdng ap- 
plied ; after 12 hours the head may be discerned. 

On the 2nd day — ^The eyes, brahi, spine, and 
wings appear. 

3rd day — The heart and its pulsation are visible. 

4th day — ^The various parts assume a more defi- 
nite shape. 

5th day— The liver and the droulation of the 
Uood are evident. 

6th day — ^The lungs and stomadi are distinguish- 
able. 

7th day — ^The intestines, veins, and upper man- 
dible become visible. 

6th day—The beak for tiie first time opens, snd 
flesh is first formed. 

9th day — ^The ribs and gaU bladder are perceptible. 



Digitized by 



Google 



S3 



MAGAZINE OF SCIENCE* 



IWh day^-^lie first volontary motion of the duck 
if seen. 

11th day— The skull becomes .cartilagmoiis, and 
feathers are evident. 

12th day—The eyes and ribs become perfected. 

43th day — ^The spleen takes its proper position in 
the stomach. 

14th day — The lungs become mdosed within the 
breast. 

15th, 16th, and 17th days— During these days, 
the infinity of phenomenon in this wonderful piece 
of vital mechanism elaborate it into more perfect 
form. 

On the 18th day — ^The outward and audible reign 
of developed life is apparent, by the faint piping of 
the chick, being for tilie first time heard ; afterwards 
on the 19th, 20th, and 21st days, it continually 
increases in size and strength, the yolk, hitherto 
without the body, becomes drawn up within it ; then 
with uncommon power, for so small and frail a 
being, it liberates itself from its prison, in a peculiar 
manner, by repeated efforts made with its bill, 
seconded by muscular exertion with its limbs ; and 
emerges into a new existence. The chicken at the 
time it breaks from the shell is heavier than the whole 
egg was at first. 

The proprietor, in an extremely valuable pam- 
phlet which he has published, states, that " his 
machine is capable of hatching more than 100 e^gs 
per day, at a cost of a farthing each, that poultry 
thus raised might be sold cheaper than butchers' 
meat,'' why, therefore, he sa3rs, ** should England 
import firom foreign countries as much aa 20 tons of 
|ioultry per week, and 70 millions of eggs per year 
from France, when both may be had cheaper and 
better at our own door ?" as by the adoption of his 
simple, but effective machine they would soon be- 
come, notwithstanding the failures which have attend- 
ed former attempts at artificial incubation. We hope 
tiiat all who are interested in witnessing the won- 
derful process, and who are not ? will inspect the 
Bccaleobion for themselves, not merely witii a view 
to personal gratification, but to assist by their 
testimony and encouragement what we have no 
hesitation in saying might be made a source of private 
and national wealth. 

Such is the exhibition of the Eccaleobion, such 
the interesting nature of the phenomena displayed 
by its agency — phenomena, so magnificent and as- 
tounding — so pregnant witii wonders — as to fill with 
admiration the profoundest philosopher, and the 
least contemplative of the human race ; nor is it 
possible, that the most unintelligent Christian can 
survey them with indifference, or his reflections 
Hiereon not lead him 

*• Throvigb Nature, up to Nature's God." 

ON GRAFTING TREES, &c. 

Graftino is an art in which great improvement 
has been made of late years, and we are indebted to 
it for some of the rarest botanical delioades we 
. possess. It is the prindpal means resorted to for 
the improvement in quality of our fruits. The pro- 
cess is nmple : it consists in securing a branch, or 
soon, of a superior plant in juxta-position wit^ a 
stock of an inferior nature, in such a manner, that 
ingrowing, they shall unite and form one plant. 
But it is to be remembered that this operation must 
be confined to such as bel(mg to one genus. The 
ancients, indeed, in their attachment to the new 
discovery, entertained the enthusiastic idea that the 



operation might be perfi>niied indtsoriiiihuitdy ; but 
experience proves how little they were infonned 
upon the subject. 

There are a few thfaigs necessary to be impressed 
upon the mmd before proceeding with the operation. 
In the first place no success, I believe, has ever 
attended the attempt to graft endogenous plants, in 
consequence of the inadequate development of the 
essentM organs. When two plants are selected 
bearing some anatomical and physiological similarity 
— such, for instance, as the shape, structure, and 
magnitude of the vessels, (which is only to be 
found in plants of the same family,) connected with 
a correspondence in time of the rising of the sop ; 
and the size and strength of the respective plants 
being somewhat of a parallel — the sdon is applied 
to the stock in such a manner that the vessels of the 
liber, or inner bark, of the two plants shall imme- 
diately correspond with each other ; for it is exdu«> 
sively by the union of these that the object is acoom^ 
plished, and the two plants made one. 

Some of your London readers may not be aware 
that the fruit is not changed in its nature by grafting; 
the graft and the stock invariably producing their 
own kind. The reason of this is, ttiat, though the 
sap, after it has ascended the stock into the graft is 
the same, it is different in its return. The saf of 
each being elaborated by their respective leaves; 
and its conversion into cambium being accomplished^ 
each supplies nourishment to its particular kind. 

With respect to the manner of fastening the graft 
it should be bound round with as soft a ligature as 
can be procured, care being taken to prevent any 
extravasation of the cambium, by the application of a 
composition of cow-dung and clay. The period for 
the operation is dther in the spring, while the sap 
is in full flow ; or in the autumn, for its ascent in the 
subsequent spring. t. a. p. g. 

. Note, — Our correspondent has used the word 
« cambium" with some licence. The substance 
called cambium is quite distinct from the sap, and 
is a morbid gelatinous exudation from the alburnum* 
or new wood, and the liber, or inner bark, given 
out in partictilar circumstances, the same as lymph, 
from an animal wound — in the a,bove is meanit 
merely the descending sap. The sap in its upward 
flow is loaded with various salts and gases — ^in ita 
passage it produces certain vegetable secretions, as 
resin, oil, sugar, &c. — ^in the leaves it receives more 
carbon — in its descent becomes deposited as woody 
fibre. — En. 

VEGETABLE SKELETONS. 

DIRECTIONS FOB FRODUCINO SKELETONS OF THB 

LEAVES, CALYCES, AND SEED VESSELS, OR 

OTHER PARTS, OF PLAKTS. 

Procure an open-topped earthen pan, holding a 
gallon or more, and put into it a quantity of leaves, 
seed-vessels, &c., selected according to the subse- 
quent directions ; and pour upon tiiem a suffidency 
of boiling soft water to cover them. This done» 
place the pan upon the tiles of the roof of the house» 
or in any other place exposed to the warmth of a 
summer's sun, and the vicissitudes of the weather. 
Stir the leaves occasionally, (say, once or twice a 
week,) and carefully, but never change the water. 
The putrefactive fermentation will now soon ensue : 
and, in about six weeks or two months, according 
to ^e nature of the subjects, many of the specimens 
will be completely macerated': and will r^uire no 
otjier attention than holding them singly under ^m 
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tip of the water*tab, or tome other mall fordng 
■treim of water ; whidi will wash away idl th« other 
skin anc^ green fleshy matter. If this matter does 
not come off readily when assisted a little with the 
thumb and finger, or a small knife, tiie lesfes mnst 
be aoaked for a longer time. Those of the leaves 
which seem liable to break daring the washing <rf 
tiiem may be preserved from brnking by placing 
diem npon a httle pieoe of board, and holding them 
vp by &e thumb and finger, and, should a little of 
the green fleshy matter remain fixed between the 
interstioes of the skeleton leaf, it may easily be 
removed by striking the hai perpendieukarlp witii a 
dothes bnudi. 

They wiU now wUyreqmrthkacking, This may 
be done very effectually by placing them in a band- 
box, with a little sulphur burning in a small vessel 
beside or under them. The most sure way, however, 
of bleaching objects of this nature is to immerse 
them, for a few minutes, in dilute chloride of lime, 
or chloride of soda. 

The reason of the process of macerating directed 
win be readily understood by the diemist, itho 
knows that the degree of success in the preparation 
of all anatomical subjects depends entirely upon the 
degree of putrefective fermentation which takes 
]^ce. Everything, then, which increases this fer- 
mentation, hastens the object ; it will instantly be 
seen, therefore, why the proper time is during the 
aummer months ; and this is, also, the only time 
when specimena can be procured. It will be evident, 
also, why the water must not be changed ; and why 
a quantity must be done at once. The object in 
putting boiling water, in the first instance, is to 
destroy yitality, and to soften, in some degree, the 
texture of the outer coating. Metallic vessels, 
especially iron ones, are Tcry unfit to immerse any 
anatomi^ preparations in, as they communicate to 
the objects the dark brown stain of oxide of iron, 
vdiich nothing afterwards will remove. 

Choice qftubjeeU. — Such are to be chosen as are 
of a fibrous woody texture ; and these are to be 
gathered at that time of the year when the internal 
woody fibre is sufficiently hard, (as about June or 
July :) though, in the case of leaves, those of ivy 
and hoUy, may be taken all the year ; and seed- 
vessels may be taken a little before the seed is ripe. 
In making your sdectkm, carefully avoid all which 
are of a resinous nature, as attention to these will 
be but thrown away ; thus the leaves of the fir tribe, 
the camphor tree, the laurel, the bay, and of most 
of the evergreen shrubs and trees, are inapplicable. 
This advice will apply, with still stronger force, to 
the astringent kinds ; it is in vain to try the leaves 
of the oak, cbesnut, maple, elm, willow, hornbeam, 
sycamore, tea, buckthorn, wakiat, hazel, and many 
others; as the leaves of all these contain muc& 
tannin, which not only renders them imperishable, 
but, by coDtaminating the water, prevents the 
decomposition of the other leaves under maceration 
with them. 

Proper and eaey euljecte, — Leaves of the white 
poplar, black poplar. I^ombardy poplar, apricot, 
apple, orange, lemon, box, ivy, holly, many of the 
exotic passion flowers ; Magnolia glauca, acuminata, 
and others ; lime tree, tulip tree. Calyces of Mo- 
luocella lievis, which are, when prepared, very 
beancifal ; also the calyces and seed-vessels of I^Hcan- 
dra physalodes, of the winter cherry, (PhysaHs 
Alkekengi,) of henbane (Hyoscyamus niger ;) of all 
the campanulas, particularly Campanula Media, 
(Canterbury bell,} C. Rotundifolia (the harebell,) 



and C. Trachelium ; the larger maHows, the tree 
mallow, (Lavateraarborea,) horehound, (Marrubium 
albom ;) Eryngium Andersoni, aljHnnm, campestre, 
stud maritimum; Medicago falcata and arborea; 
Stachys sylvatica, several oi the nettles, Galeopsis 
Ladanum, Dictamnus albus, Phlomis frnctioosay 
Datura Stramonium, Atropa belladona, the scutel- 
krias, and the capsules of all the species of poppy. 
To these may be added the stalks of cabbage, ra&sh, 
flax, hemp, and stinging nettles ; the tuber of the 
turnip ; the involucres ot Astrantia major and Aus- 
triaca, and of the Hydrangea hortensis and herbaoea. 



ON SACCHARIZING THE FECULA OP 
POTATOES. 

BY If. OUBRUNFAXrr. 

\Bead Injure the Ro^Society qf JgricuUure.) 
Tbb author commences his memoir by considering 
the very great utility of combining manufactures 
with agriculture, at least within certain Umits. He 
thinks that, in carrying on the manufectm*e of sugar 
from beets on the large scale, where the great residue 
is employed merely for feeding of cattle, it would be 
advantageous to make a more valuable use of it, 
even if the quantity of sugar imported fr^m the 
colonies should, in consequence, experience a con- 
siderable diminution; and, also, diat&e manufactory 
of starch, the extraction of feoula from potatoes, of 
oil from seeds, and the manufacture of beer, are 
arts which the intelligent cultivator of the soil ought 
to practise, as they may all be conducted at i^ very 
trifling expense. 

Ptonng on to the process of distilling from tbe 
feoula of potatoes, he brings forward a series of 
experiments ; by which he proves, tiiat the operation 
wdl known in distilleries by the name of maceration, 
or steeping, is the most important, as it conduces to 
saccharize ^e barley. Wishing to ascertain exactly 
the action whidi is exercised on other vegetable 
matters, in the state of fecula, when treated by 
maceration, he mixed 500 grammes of the fecula of 
potatoes with an equal weight of cold water ; to 
which he gradually added 5500 more of boiling 
water ; when the whole mass formed a very homoge- 
neous paste, at the temperature of 508 of Reaumur — 
1248 of Fahrenheit. In this state he added to it 
150 gprammes of fpround barley-malt, and stirred the 
whole well togetl^r for some mhiutes, in order to 
mix it thoroughly : he dien left it at rest, in a stove 
heated to 508 Reaumur. After some time, the 
mass, which was at first solid and thick, was com- 
pletely liquified, its taste changed, and it had become 
saccharine; on being submitted to the alcoholic 
fermentation, with a little ale-yeast, previously 
added, it yic^ed on distillation 38 centimetres of 
excellent brandy, at 19«. M. Dubrunfeut, thus 
decidedly ascertained the property possessed by the 
malted-barley, of rendering the fecuhi fluid, and 
saccharine, in the space of an hour. 

Still, with a view of applying these principles hi 
rural economy, the author extended his researches 
to the more simple and least expensive methods of 
employing them ; and, in the end, he effected the 
separation of the fecula fh>m potatoes, in a mora 
convenient manner. The potatoes being rasped or 
grated very fine, 400 grammes of the pulp are thrown 
into a brewing-tub with a double bottom } and, 
whilst t^e workmen stir and agitate it with rakes aa 
much as possible, boiling water is poured upon it, 
and all the fecula is then converted into a paste. 
Twenty killogrammes of finely ground malt are 
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then added, aad a nuH ^pianl^ty of thort vheaten 
straw may alio be added with adranti^^o. The 
whole becomea flnid and aaocharise ia the ipaoe of 
twohotm. 

The liquid is now drawn off, as in brewing, and 
coETeyed to the fermenting tub; the renuiniag 
mass of palp is then left, t^ drain for some time, 
when a fresh quantity of water at 50*^ of Reaomur 
IS added, and the whole i^;itated as before. The 
liquor is then drawn off^ and the pulp submitted to 
the action of a cylindrical press* In this manner 
the greatest quantity of fementahle matter is es- 
tracted firom the potatoes ; the liquid is not accom- 
panied with any deposit ii^arious to the distillation ; 
and fifty-four litres of brandy, at 19° of an ex- 
cellent taste, may be drawn off from it. The 
residium may be eaten br animals. The experiment 
proves, that by means of this change in the process, 
the product of brandy is greater, and it possesses a 
more agreeable flavor tium when the potatoes afe 
xeduced to pulp by means of steam and agitation. 

The matter introduced into the alembic is perfBoOy 
fluid ; and therefore presents no difficulty in distill, 
ing it : the manipulations are not more expensive, 
nor more complicated ; and they may be effected by 
the common apparatus, which is a very great ad- 
vantage. 

M. Dnbmnfaut does not confine his researches 
merdy to the best mode of saochariziag the fecula 
of potatoes ; but he wishes to apply thrai to various 
other arts; that of brewing has not escaped his 
investigation. After having treated the fbcula as 
before stated he added hops to it, and coneentrated 
the whole to 6 of the crometer ; he then submitted 
the liquor to fermentation ; which, when terminated, 
a most ^reesble and vinous odour exhaled firom it : 
after some days, it was put into bottles, when it 
terminated well, and greatly resemUed Paris bear. 
By fermenting the liqmd without the addition of 
hops, and substituting the honey of Brittany in 
place of them, he obtained a be^ whidi had tiie 
taste and tSl the quality oi the beer of Loavaino. 
But it is now particularly in the manufacturmg of 
an economieal beer, which is so usefiil to the nume- 
rous class of woricmen employed in agricaltune, that 
this invention is most valuable ; for the potatoes and 
the barley used in this manufacture may be obtained 
everywhore ; they are neither dear nor unwholesome ; 
and it is not requisite to make a perfect beer of 
thorn, but merely to produce a light and refreshing 
drink which neither requires bmUng nor concentra- 
tions. In order to do this, the liq^ produced by 
the maceratioii may be diluted with a quantity oi 
water, which may vary according to the alcoholic 
strength we wish to give to the liquor ; and whidi 
may then be fermented with a little yeast, or even 
with baker's leaven. 

TERMS AND BIATERIALS OF ART. 
(Returned from page 14.) 

Breadth rfJAffki. — ^That part of a picture most 
brilliantly colored, or where the greatest portion of 
light is seen to fall. In historical pictures the 
greatest breadth of light should £a11 upon the duef 
chariBu^rs. We see this particularly in ** West's 
Death on the Pale Horse," <« Martinis Belshassar's 
Feast," <<The Cartoon of St. Paul Pleaching at 
Athens," &c, so that the eye is bound not merely 
by perspective but lij^t to rest upon a particular 
part of the picture. 

Subordmaie Xi^Alf. ^- Portions of the picture 
oo]or«d more or le« brilliantly in different parts 



firom the breadth oi li^t, m when a uoonlight 

kndsoape, besidestfae breadth of light reflected from 

thelahe, is also reflected from a cascade or a rivulet. 

Catehmff Iit^Ma.— Tlia edges or small parts of 

objects touched with briMiaat colors, to bring them 

out in relief; such as the moonhght-edged dmid so 

prettily described in Milton's Comus : — 

Wis I deecived ? w did a rable dond, 

Tom forth lier ^ver lining oo tbe aifht 

Befleeted Liffht».r^laghta wbdeh fall on the shaded 
sdes of objects, by being reflected fitxn water or 
the like. It also signifies the increased brilliancy 
and change of color given by a particular luminous 
object ; thus in a sunset view, the douds and 
particidar objects will become tinged with a color 
not naturid to them. The rainbow too is a reflected 
light. 

Cmifiicthm jAghiB, — Are seen when an object is 
illumined by two li^ts at once, as of tiM sim and a 
conflagration,andatorch-bearingprocession by moon- 
light. Conflicting lights are extremely difficult far 
the painter to manage, on account cluefly of the 
shadows ; he is, therefore, apt to make one mtense, 
and to take his breadth of light from that, and to 
subdue the other, by placing it at a distance or in a 
gloomy part of the picture, that in (he latter case 
contrast may add to its effect. In most of the 
pictures of "The Nativity," "The Adoration of 
the Shepherds," &c., there are conflicting lights : 
the divine emanation firom the head of the inlEait 
Saviour, and the diffused light of the rising sun ; and 
there is often great skfll manifested that tiiese lights 
do not interfere with each other. 

Ba\f lW.^Is the medium between lig^t and 
shade. 

ThU. — ^E^ery gradation of e<^r, from its moat 
perfect or intense state tiU it imperoqptibly passsi 
mto white. 

Xioeo/ Tint. — ^The color of any object in a pletare, 
when, nothing interferes to affeet its brightneBs. 
The terms, tint, half tint, and local tint, are 
more commonly appliod to water-color ^awings, 
than to those in oil, because in the latter, white ia 
added to produce the requisite ccdor ; in the other 
process, the color of the paper lends its aid, as the 
colors are only woBket and the piqier assists in pro- 
ducing the requisite tint ; thus, in water-c<^>r drawing 
it is usud to direct that such and su^ color should 
be watked in. 

Neutral Tinite, — Ghrey is termed, by way of emi*- 
nence, the neutral tint, being the mean between 
black and white. It is made by mixing together a 
tranqiarent red, blue, and yellow, or else eilhOT 
two of the secondary colors, such as orange and 
green, purple and green, &c. 

Ifaat.— A large pn^ortionate quantity of anything 
in a picture, whether of light, ^ade, or objecta-^ 
as a mass of sunshine, a mass of trees, a mass of 
ardiitectnre, a mass of warm and cold colors, &o» 

Warm OD/bt*a.-— Those in which red or yellow 
tints appear. 

Ceid Cb/brr.— -Those in which Uue or green pre- 
domiiuute* 

Shade.'^TkBX part opposed to the lig^t. 

Shadow. — ^Is the obscuration of tight by an inter- 
poshig object. Shade and shadow are by no means 
to be confounded* In a dungeon, all is in shade, 
but there may be no shadow — a bandUt may lurk m 
the diade and be eareful to cast no shadow; it 
is in the brightness of tiie day when shadows aro 
most conspienons, in the shade of ni^t they are 
lost in gloom. 



Digitized by 



Google 



MAGAZINE OF 8CI£NC£. 



55 



jr«9H|$r.— la towing, u the p uM eifnti o a of 
feqaiMle tight md diade, aooordnK to *' 
aie.— Bj this it 



any o«mp«ind oolor 



Amony.^TInt peenliMr •nangcnoit oi Knti, 
fights, shade, andeolor, ivhicksball be aiMt een^ 
diiche to betvtf «f fffecC. 

j;^.— The inflnenoe pcodncod on otoemM, Iqr 
the MMlt of the ooid^iArtkm of inliecti smA execmtieft 
intpidve, 

Zbiie.— The iieaenl ctot or appetftnoe of to 
coloring, as inflaenoed by vann or coU colorx 

i^lftncw.--A part or parts, eitber of Nght or of 
dark, too eoBspicnooB to agree with tiie sitnatioa in 
the scene. The correction of suck spottinesa is 
necessary to tJhe preservation of keeping. 

Cmtrtttt* — Opposition of any two things «s to 
eharacter, whether it be in lines, Ugfats, shade, or 
color. The dne management of oontraat is worthy 
el the artist's most attentiTe stndy, and a cape&ili^ 
of piodneing hannonions contnat should be htt 
highest endeatonr. InnatnraweaeottuseTerywhefe 
anmad. TIm eool bine aky forma an hannonions 
contrast with tiie britiiant orbs of heaven, and the 
bright and warm tints of the 8«n*lit donda. The 
brown earth forms a fine contrast with the pnrpie 
heather, the green mantle of herbage, and the sjWan 
eanopy aroond— while the cool and refreddng grass 
•sti off to donUt advantage the flowerets, i^dch 
BesfletheirTonnd, bright, and glowing headshenealh 
iti kmg and qtcar-shaped leaves. 

rCbnttatjgd on jpy MTJ 

PEBMANENT BLACK CLOTH. 
At black ia a color now in such general wear, bodi 
for morning and evening coats, and as there is a 
very great differenoe in the qnalihr of this oolor, 
aooording to the process madense of in dyeingit, it 
may peiSapa be naefnl to know how to distingnsdi 
permanent genuine colora, dyed in the wool, from 
mlse or qmrions (mas dyed in the p i a eo fl io former 
having received a groimd or preparation of indif^ 
blue, which ia a £ftst and permanent dye, and can 
alone inanre a sound oolor — ^the bitter, er jpiaoe-dyed 
odor, being almost entirely composed of logwood, 
combined with the sulphates of iron and copper, and 
is a folse and fogitive shade— in fact, merdy « sfeEon 
npontbe doth. 

The Test, — Put ahoot a tea spoonful of malse aoid 
into a amall phial, and add as mueh water as wiH 
dissolve it; shake the miztnre tiU ^u cixptads 
disappear ; then moisten the cork three Or fenr times 
with the acid solution, and press it smavfly upon 
the doth to be OEamined ; in a €ew minttfces a ^pot 
wiU appear upon the part the cork has pressed, 
wAiich, if indigo has been used as a baae or groond 
to the color, ynH be of a greenish olive shade ; but 
if no indigo has bean employed, and tiie odor ia 
compoaed wholly of logwood, and the snlpliates of 
iron md oopper, the spot wm ehange to a dnsky 
orange, or fiawn edor ; and a black so dyed will 
iule on sk fow weeks' exposure to the sun and air, 
and torn to a diqgy slate color. The wed-dyed 
Idack, vqpon an indigo ground of proper depth, 
improvea by wear and eapoanre to oxygen, and pra* 
•ervflsa good fAll shade tiU the doth is entirdy worn 
OQt TUa haabean pseoed by eaq>eifo«e. Many 
other aeida wiU pfodnee similar effects in d e te cting 
lalse oolora, bat the oxalic is preferable, being the 
Ivost easy and qwckeat in operatton. 

The ab«^e test iHH do for many other calori, at 
wdl aa bladi, and 1(91 diow itben indigo has been 



need by the gPsaoM of the spot Tho depth of 
bfaM tJvcB to a coh>r« witt be aeen by the darkaett 
tiiat iMadaa after tho acid has beam apfdied. 

MISCELLANIES. 

fiMa ^ Bmaoim.^U. Bandiaa haa asserted 
Ihst d» reain of haaaeh^ on distiUation, fumidMB 
an oil, whhds ^a thnt of hitler ahnendi, is by 
long contact with the air ouawato d into bensoic 
acid. Since then M. Finney haa shown that tins 
oil is dianged into banaoie aoid nnder the influence 
59f potass. M. Auguste Catrours, has been making 
ftirtiier expeifmento, wfth the foflowing results : in 
a pnre state, this oil is ttn^id, colorless, a little so- 
luble in water, to which it commnudcates its odour 
audits flavor; It li soluble in alcohol and ether 
In every p r op ortion t its odour is sweet and aro- 
uatie; fta flavor aerid and burning; its specific 
gravity greater than that of water, and It boils at 
dx>ut 205^ 

ArtifieUa Grmite Roads.^S&Bce Wednesdi^ 
week kst, a nuniber of woikmen have been employed 
in laying down a new pathway in that part of the 
New Bird Cage Walk, near Storey's Gate. Ihe * 
process adopt^ in the byfaig it down Is similar to 
that of the asphslte, the composition being poured 
out boffing hot upon the loose gravd with whid» 
it amalg ama te s ; a few minutes suffice to make it 
quite cold, and as hard as the hardest stone. The 
appearance of that part of the pathway already 
finished \n that of a finc^ polished and black block 
of fflarUe. It is said to be impervious to wet, will 
not be afleeted by the sun, and its durability is even 
greater than that of marble itself which has been 
proofed from the fiict, that a rough piece of marble 
or granite can be rubbed perfectly smooth on a block 
of this composition without apparently wearing the 
latter. Its hardness may be proved from the foUowiog 
fhct, that a block about 5-feet by 3, and 2 inches in 
thickness, was struck for several minutes with heavy 
de^ hammers by tiie workmen, and it fiidled to 
break, whereas, marble, granite, or any other stone 
would have flown to pieces. This compodtion is 
the invention of M. d'narcourt, a French gentleman, 
who is Isyhig down tiie above-mentioaea pathway 
by order of the Commissioners of Woods and 
Forests, who intend, should the experiment sacoeed^ 
to have the whde length of Bird Cage Walk done 
hi a similar manner, as also the parade in front of 
the New Palace. 

Fosril WoodM, — 7b prepare Sectiom fir the 
Microscope,^— A, thin slice is first cut &om the fossil 
wood by the usud process of the lapidary. One 
surface is ground perfectly flat and polished, end 
then ceme n te d to a piece of plate glass by means 
of Canada balsam. Ilie slice tiius firmly attad^d 
to the glass is now ground down to the reqniaito 
degree of tenadty, so as to penmt its struotnre 
to be seen by the aid of the microscope. It ia by 
this ingenious process that the intricate atructure 
of any fossil pUmt can now be investigated, and the 
nature ofthe original determined, with as much aeou- 
xacy as if it were now living. — MaxUelPe OeoUngf* 

Sewing oa Glazed Cs/tco.—^y passing a cake of 
white soap afew times over a piece of glased caUco, or 
any ofiier stifltoed materid, the needle will penetrate 
wi&i as much focility as it will ***»^"|^ any other 
kfaid of work. The patronesses of toe Schod of 
Industry pronounce this to be afoct worth knowing, 
tte destruction of needlea in the ordinary way oe* 
cadoning both loia of time and eorpense. 
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Seed-down ^f Typhafir SHffinff Bedding Jbr the 
Poor.— When the seeds are ripe, they fall in great 
wool-flocks from the stalk; and as Typha grows wttd 
in many places, they could be procured in abun* 
dance. When beatoi for some time, they separate, 
and open all their balloons, so as to become as soft 
and elastic as feathers ; and, from thdr hygrometric 
expansibility and contractireness, they would never 
get into clots or lumps if sewed up into a bog or 
bed-tick.— G^nZmera Magaxine. 

^ ANSWERS TO QUERIES. 

t^Why does a eat alwage fall upon her feet ? 
Every animal, when frdling, endeavours to save it- 
self. A man, falling forward, instinctively throws out 
nis arms. Animals, with heavy bodies, usually &11 on 
their hind-quarters, but those of the cat kind, having 
immense muscular power, are able to turn them- 
selves round, so as to bring their feet beneath them ; 
while the shock of falling, which would dislocate the 
limbs of most other creatures, leaves them unin- 
jured, on account of the little weight of their bodies, 
spring^ess of muscles, and strength of tendons. 

7 — What oceasione the luminoeitg qf the ocean ? 
Undoubtedly electricity, not, perhaps, elicited either 
by chemical action, nor yet friction of inorganic 
matters, but from the luminous property, which is 
so apparent in certain putrescent ammal and vege- 
table substances ; or in other cases from myriads 
of phosphorescent animalcules — ^the light of which 
is by the microscope proved to be analogous to the 
electric fluid : not only is this the case with these 
minute insects, but with otiiers of larger size and 
more complicated structure — for example, if the 
glow-worm be examined by this instrument, its light 
will be seen passing from the animal like thousands 
of electric sparks. 

11 — How U aromatic vinegar madet Put into 
a retort about )ialf an ounce of acetate of lead, or 
acetate of copper, with two or three cloves, and a 
few gruns of camphor. Unite the retort to a re- 
ceiver, distil the above, and the product will be 
aromatic vinegar. — topham 's chbm istbt. 

13 — Has thunder any ^ect upon beer, milh, Sfc. ? 
None whatever ; but that still, warm, and what is 
commonly ddled muggy state of the air, which so 
frequently precedes and accompanies thunder storms, 
is lULcly to occasion a second fermentation in beer, 
which has not been thoroughly cleansed in the first 
instance, as well as to throw that, at the time fer- 
menting, into more rapid action. Milk, also, in 
weather lUce this, is more than usually es^X, to run 
into the acetous fermentation. Putting a piece of 
iron upon a cask to preserve the contents from the 
effects of thunder is a useless and ridiculoiua prac- 
tice. — BD. 

The effect of thunder on beer is proauoed by 
the influence of the disturbed electric fluid in the 
atmosphere. Beer, milk, &c., are decomposed by 

it. — W. BASTICK. 

lA-'Do vegetables generate earth f If by gene- 
rate be meant create, certainly they do not— "Ex 
nihilo nihil fit." But taking this verb to signify 
forming, we answer they do. A moss growing on 
a wall forms, by its decay, earth ; a^d in a similar 
manner is formed under our ddly observation the 
black lAould, which covers the sorfiace of the ground, 
and which is thickest where vegetation is most 
luxuriant. A grain of wheat growing in a glass 
ease, and with nothing bat water to support it, pro- 



duces stems and leaves covered with flint ; and the 
Equiseta, or Horse-tails, a still greater quantity. — 
The Chwra plants, so common in ditches, rivers, 
&c., do, under the same circumstances, no less than 
in their natural situations,, generate lune. PM and 
coal are wholly of vegetable origin. 

15— /« color a property qf matteTf or qf the 
mindf Color is caused by the property bodies 
have of absorbing some, and reflecting otiiers, of 
the colored rays which form the prismatic spectrum. 
It is, therefore, essentially the property of matter. 

— ^W. BASTICK. 

16— /if is said that wheat will not flourish near a 
barberry bush. Is this a fact? tfitbe, by what 
author is it mentioned, and what is the reason qfit T 
It is a general opinion, both in En^and and France, 
that this is the case, though there is much doubt 
among botanists and fermers of the soundness ot it« 
Dr. Withering, in his " Arrangement of British 
PUmts,'' says thus : — " This shrub should never be 
permitted to grow in com lands, for the ears of 
wheat that grow near it never fill, and its influence 
in this respect has been known to extend 3 or 400 
yards across a field." This does not agree with our 
own observations, never b^ore having observed any 
such an effect. 

V^^U light a substance or a force t Some 
philosophers regard light as conristing of partidei 
of inconceivable minuteness, emitted in succession 
by luminous bodies. Others conceive that it con- 
sists in certain unduladons, communicated by 
luminous bodies to an etherial fluid which fills all 
space. If this latter theory be correct, and it is 
generally supposed to be so by scientific men, light 
may be considered as a force. If the former is the 
true one it must be regarded as matter. — b a stick. 

l^—How deep does light penetrate into the ocean, 
and what becomes of it when it can get no lower/ 
^e rays of light in passing through the ocean be- 
comes gradually absorbed, which commences thd 
moment they come in contact with it, consequently 
darkness is in the same ratio as the degree of absorp- 
tion. From these fiicts it is evident that totsl 
darkness pervades the ocean after a certain depth. 
When it is not of adequate depth to absorik all ttie 
rays they become reflected. 

20 — Is there, in any museum, a toad which has 
been embedded in stone, and also the stone which 
surrounded it. A correspondent informs us that 
such a toad is in the museum at Edinburgh ; and 
in *' Johnson's Thivels in Europe" one is said to be 
at Cracow, in Poland. 

27'— Why does a fine needU float upon the water? 
Because of the repulsion wUch there is between 
the polished steel and the water, a channel is formed 
around the needle, and thus it floats, or is borne ta 
^ boat of air, 

28— Why does the wick qf a floating chaniber lan^ 
always go to the side of the vessel of oil in which it 
bums ? The flame heats a small part of the oil, 
which consequently expands, and, by the decrease 
of its q)ecific gravity, must be pressed upwards by 
a force sufllcient to raise part of it above the general 
level ; but this portion of oil in its endeavour to 
ascend, meets witii a resistance from the weight of 
the incumbent lamp, which will determine it, in 
seeking a vent, to dide from under the lamp in a 
thin superficial stream. The re-action of this stream 
of rarefied air or oil^ thus issuing most rapidly and 
copiously from a particular side of the base m thn 
lamp, must impel it in a contrary ^flrection. 
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THE ELECTRIC KITE. 



ELECTRICITY. 



'.tietumedfrom page 44. ) 
In the early stage of electrical science, little more 
than a few trivial experiments were known, and 
then but imperfectly understood; but when the 
electric light had been seen — the noise of the spark 
heard — and still more when electricians, by the dis- 
covery of the Leyden phial, were enabled to operate 
with accumulated electricity, its analogy with light- 
ning was soon suspected, though means did not at 
first offer themselves to prove experimentally that 
the two fluids were identical. It remained for the 
comprehensive mind of Dr. Franklin, not merely to 
suggest means of proof, but to carry those means 
into the most successful operation. He imagined 
the nature of the fluids to be identical, by tiie simi- 
lar forked appearance of the spark given off by the 
machine, and the zigzag flash of lightning ; also by 
the same effect that each has on animid life-^in 
melting metals — disturbing the power of magnets*-- 
and rending to pieces such imperfect- conductors -as 
they may have to pass through. 

The first method which offered itsdf to his notksc 
was raising in the atmosphere lofty metallic rods; 
and as a spire of very considerable altitude was^ at 
that time, erecting in Philadelphia, he was waiting 
with some impatience its completion; when he: 
tflougbt that if a metidlie pointed rod was att^hed 



to a kite, it would be an effectual conductor from 
the clouds to the earth. He, therefore, after pre- 
paring a large silk handkerchief, took the oppor- 
tunity of the first approaching thunder-storm, and 
went into a field where there was a shed proper fbr 
his purpose. But dreading the ridicule which he 
feared mi^t attend an unsuccessful attempt, ha 
communicated his intention to no one but lus son, 
who assisted him in flying his kite. The kite was 
raised — a considerable time passed without appear- 
ance of success, when, just as he was beginning to 
despair, he observed some loose threads upon the 
string of the kite begin to diverge and stand erect. 
On t^ he fastened a key to the string, and on pre- 
senting his knuckle to it, was gratified by the first 
electric spark that had thus been drawn from the 
clouds : others succeeded, and when the string had 
become tolerably wet by the falling rain, a copious 
stream of the electric fire passed from the conductor 
to his hand — a large quantity was collected — and in 
the shed he performed with it all the experiments 
then known. 

These interesting experiments were, of course, 
repeated in. almost every civilized country with vari- 
able success. In France, a grand result was ob- 
tained by M, Romas, who constructed a kite, 7 feet 
lugh, which he raised to a height of 540 feet, 
by a string having a fine wire interwoven through, 
its whole length. ' 
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Believing that some of oar readers may wish to 
Iniow somewhat more of this apparatus, and to 
perform the experiments adapted to it with certainty 
of success, and, at the same time, perfect safety to 
themseWes, we have prepared the introductory 
engraving, and the following description of 

THE ELECTRIC KITE. 

Tie together in the form of a cross two canes, or 
istill better two rods of deal, about three feet long 
each. To the four comers, of the cross-sticks fosten 
the comers of a large silk handkerchief; a loop 
must be made by piercing a ho!e in two parts of the 
handkerchief, and a string fastened to one of the 
•ticks, in the manner of the loop of a boy's kite ; 
indeed a common kite will answer the purpose quite 
n well as one of silk, except that if it is to be used 
in stormy weather, the latter will by wet soon become 
spoiled. The size also is of very little consequence, 
except that the larger the kite the higher it will 
usually ascend, and therefore for this cause, and 
this alone, a large kite is most effective. The kite 
itself being formed, and having a common kite tail 
attached to it, or else long strips of calico sewed 
together, whidi vdll be found more convenient ; it 
must be furnished with two or three pointed thin 
copper wires fastened to the loop, extending upwards 
« few inches above that part of the kite which flies 
highest, and projecting from each other, as seen in 
our figure. 

^e string is the next object of importance, that 
evidently is the best ^diich has a fine wire or two 
passing down it. Most persons desiring this string, 
have taken the trouble to wind the wire around the 
whole length of string previously bought, not know- 
ing that were they to take the fine wire to any string 
«pinner, he would weave it up along with the hemp 
at once, puttmg a wire into each strand, if required, 
4md at the expense of a mere trifle additional. 
Supposing a person should be in such circumstances 
or situation that this string cannot very easily be 
procured, the best substitute for the wire will be 
found in soaking a common string in salt and water 
for an hour or two previous to using it. It will 
thus imbibe sufficient moisture to render it a good 
conductor, even in a very dry atmosphere, where 
string wetted with water only would become useless. 
The upper part of the string must be carefully con- 
nected with the pointed wire carried above the loop. 

The lightning, or electric fluid, being thus attracted 
at the kite, and led downwards by the string, it 
must be retdned from passing silently to the earth 
beneath. For this it will be necessary that the 
lower end of the string be attached to a cord of silk, 
about three feet long, to be kept quite dry, and for 
convenience of operating, a large key is usually 
tied at that part where the string and silk are united. 
The kite being rused, the electric fluid will pass 
down to the key ; here being stopped by the silk 
cord, will be given off in sparks or flashes, more or 
less powerful in accordance with the quantity of 
lightning which may be in the air. The operator 
may easily conduct it elsewhere, or charge his con- 
ductors or batteries without difficulty. 

No philosophical instrument is more simple in 
fprm and easy to construct than the electric kite, 
yet no one needs more care in its management. To 
fly it when a thunder storm is approaching would 
be attended with the greatest duiger, unless every 
precaution be taken. In this state of the atmosphere 
tne raising and lowering of the ^ kite requires the 
Utmost circumspection ; to let the string wind out 



immediately from a ball in the hand, making thereby 
the body a part of the conductor is too venturesome, 
the string should pass over and touch an iron railing, 
or through a ring fastened to a metal rod driven 
deeply into the ground, whilst the person who holds 
it is placed upon a dry glass-legged stool, or other* 
wise insulated ; as, for example, upon a pile of books, 
or paper. When up a sufficient height, the remainder 
of the string may be fastened to the key, and the 
operator able to remove himself to a safe distance. 
It is advisable also that the electric fluid should 
never be introduced into a dwelling house, for a 
thunder storm is a terrific agent to tamper with, 
and once invited into our houses, may occasion 
dreadful damage, ere it be allayed. We have seen 
flashes of four or five feet in length, and once when 
we left our kite up during a stormy night, the key 
appended to it seemed as it were a ball of file, 
illuminating all around, and the very kite and string 
appeared as if enveloped in lambent* flames. 

Fortunately, to operate in weather like this is not 
necessary. The calmest and brightest evenings of 
summer; the densest fogs of autumn; and the 
clearest frosts ot winter, yield mostly as much fluid, 
as is convenient to use ; in either time tmall sparks 
will be visible, and may be felt by a knuckle prteented 
to them, when they will be found very different 
from those usually afforded by the electrical machine. 
The air will be found positively electrified ninety- 
nine times out of each hundred, yet the sparks as 
given by the kite string will be red, comparativehr 
i^ort, make but little noise, and be felt so mu^ 
more pungent when passing to the hand, that they 
rather resemble the vibration^ or small shock, than 
that known as the electric spark. 

Note, — ^To ascertain whether the atmosphere be 
charged positively or negatively, charge a Leyden 
jar, (holding about a pint) with the fluid collected, 
and discharge it by a helix or open coil of wire, 
which has within it a sewing needle wrapped in paper. 
If the air be positively electrified, that end of the 
needle held nearest the inner coating of the jar will 
be found a north pole — ^if the air be negative it wiU 
be a south pole. 

(Continued on page 84.) 



PHOTOGENIC DRAWING. 

Thb periodicals still teem with fresh experiment! 
and receipts relative to this art : we are therefore 
induced to give the following succinct observations 
and memoranda, not only to answer numerous 
queries submitted to us upon the subject, but in 
hopes of aiding and directing our readers somewhat 
more in the process ; and, first, we admit ourselves 
wrong in recommending bibulous papers (such as 
blotting paper) as we have found, by subsequent 
experiments, that it is not so sensitive as other Idnds. 

Papers, — ^That sort of paper called ** double small 
hand '* is recommended as being well adapted for 
the intended purpose ; being sponged it seems to bo 
equally moistened in every part, and also when 
finished void of spottiness. It is, however, not of a 
smooth surface. 

Printing papers answer very well, particularly 
the thin kinds. In the thicker printing papers, the 
plaster of Paris added to mcrease their thickness 
and weight absorbs unequally the solutions. 

The iug^j glazed writing papers produce a 
uniform color, and the finer and more highly glazed 
the piqper is, the better will it suit for photogenic 
purposes* These will be found advantsgeous, not 
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only ftom posseathig ft firm texture and regular color, 
but also from the smaller quantity of the solution of 
nitrate of silver being necessary, it not penetrating 
into their substance. 

Solutuma. — 1st. A nearly saturated solution of 
chlorines-dry and wash afterwards with nitrate of 
stiver. This is not very sensitive ; it becomes of a 
• fine brown color, which is but slightly altered by 
the stopping agents. It is adapted particularly to 
highly-glazed papers. 

2nd. Wash the paper with ammonia and nitrate 
of silver. Is not very delicate, but easily made. 

3rd. Chloride of soda, twelve grains to one oz. of 
water, and nitrate of silver. It must not be used 
with absorbent papers, but with the highly.glazed 
Idnds. It is very delicate and sensitive to %ht. 

4th. Chloride of lime, twelve grains to one ounce 
of water, and nitrate of silver afterwards — applicable 
to any paper. 

5th. Wash first with ten grains of ssdt, and twelve 
of chloride of lime, mixed together, and dissolved 
in an ounce of water. This forms a very excellent 
paper, and answers best vnth the camera obscura. 
6th. Dilute muriatic acid, twenty-four drops, 
(S. 6. 1-12.) to an ounce of water, and nitrate of 
silver. This forms a delicate paper, whether of the 
glazed or the absorbent kind — for the latter it should 
not be abo^e half this strength. 

7th. Common salt, ten grains to an ounce of 
water, and nitrate of silver literwards. 

Muriatic acid and the chlorides of metals, as 
common salt, require more care in their proportions 
than the foregoing substances ; and an experiment 
which wa& tried, shows the absolute necessity of 
using an excess of nitrate of silver. 

A weak solution of nitrate of silver, (twenty 
grains to the ounce,) was treated with excess of 
diloride of sodium, when an insoluble chloride was 
precipitated ; this was exposed to the direct rays of 
the sun, without the slightest change ; the superna- 
tant liquor was then poured off, and the precipitate 
well washed two or three times with distilled water, 
to remove any superfluous salt which might perchance 
be pre^nt ; the chloride of .silver was again exposed 
to tile light for many hours, when only a slight 
brown tint was produced. On the contrary, when 
the nitrate of silver was treated with such small 
quantities of salt, that part of the solution of silver 
remained in excess, the light speedily blackened the 
ddoride exposed to its action. * • * Similar expe- 
riments were tried with chlorine, chloride of lime, 
and chloride of soda, when excess did not prevent 
the blackening ; but when muriatic acid was used 
the same phenomenon was observed. * * * Without 
endeavouring to explain the difference of the action 
of light under these different circumstances, an im- 
portant practical inference is to be drawn from them ; 
for if any circumstance prevents the nitrate of silver 
being in excess, no action will be produced. 

In all the above it is to be supposed that the 
strength of the solution of nitrate of silver has been 
fifty grains to the ounce of water. 

Fixing, — 1st. Dilute muriatic acid, about twenty, 
fou^ drops to the ounce of water. It is not much to 
be depended upon. 

Two ounces of common salt to a pint of water 
fixes Tery dark drawings, but those of a lighter tint 
become altered to a yellowish brown. This is cor- 
rected by the addition of a little sesquichloride of 
iron, which communicates a pink tinge. Ten grains 
of hydriodnte of potass to an ounce of water ; this 
turns the white parts to a pale yellow. 



Solution of iodic acid, fifteen or twenty grains to 
the ounce, is very excellent for stopping, particu- 
larly applicable to delicate drawings of featliers, or 
other delicate delineations, when it is desirable that 
they should not long remain in the light. By this 
the white pans do not change to any other color. 

Should it from any cause be thought desirable to 
remove from the paper the color which it acquired 
by light, tliis may be performed either by a strong 
solution of corrosive sublimate, which will render 
the paper quite white, or by a strong solution of 
hydriodate of potash, which gives it a* yellow tint. 
If to the saturated solution of corrosive sublimate 
a little gum be added, it may be used with a quill 
pen, either to prevent the action of light, or to 
make white lines or marks after the action of the 
iolar rays. Drawings may be made with great effect 
in this way, on paper previously exposed to the sun ; 
and this is by far the best mode of proceeding, when 
naturalists or any other persons are desirous of cir- 
culating a few copies of any delineation among 
then: own friends ; for as the white parts are exceed- 
ingly diaphanous and the black impervious to light, 
the drawings made by this means are much more 
distinct thui those made by the ordinary described 
processes. This mode wiU be found exceedingly 
valuable where a few copies of any drawing of 
machinery are suddenly wanted for estimates of 
piices or other causes ; and the strongest light wiH 
never affect the original drawing. 

By the common method of making photogenic 
drawings, should any be imperfect or otherwise 
damag^, it will be better to expose them freely to 
the action of the sun ; by which .meana a uniform 
black ground will be produced, which will be suits, 
ble to the use of the corrosive sublimate : and thus 
any waste will be prevented. A thin paper, whidi 
should be slightly moistened before use, is most ap- 
licable to this mode of drawing. The photogenic 
paper may be blackened either by dilute solution of 
proto-sulphate of iron or by hydro-sulphate of 
ammonia. 

Photogenic drawings that are produced by the 
direct influence of the sun, copies of prints, im- 
pressions of plants, feathers, &c., must be in the 
exact size of the original; those taken by the 
microscope may be made of any moderate size ; 
those by the camera obscura, of necessity must be 
very small: in fact, as it has been well observed 
*' its use in this last department will for ever be 
limited, for a portion of an object only can be re- 
presented accurately; as, for every distance, the 
camera requires a different adjustment of its focus, 
so that to take a landscape a hundred diffisrent foci 
would scarce suffice. For this reason, it certainly 
appears that the results of M. Daguerre's experiments 
must be exaggerated." 

In taking a photogenic drawing fW>m a print, it 
is better to put the /ace of the print upon &e pre- 
pared paper, but this is not absolutely necessary ; 
in our drawings on page 33 the print was placed face 
upwards, thus although there is an alteration of 
shadows, there is no reverse of position ; the right 
hand of the view is still the right hand of the copy. 
In taking a second transfer, in order to obtam a 
fac-simile of the origmal, much effect is lost by the 
cloudiness inseparable from the process ; to remedy 
this, Mr. Galpin, of the Adelaide Gallery, augments 
the shadows and heightens the lights of the first 
process, before he proceeds to submit the copy to a 
second : by which judicious means a much more 
spirited delineation is produced. 
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A claim has ktefy been set up by the Italians for 
the discovery of M. Daguerre's process, stating 
that they were acquainted with it as early as 1686. 



CLIMATE, SEASONS, AND PERIODS OP 
TIME, INDICATED BY FOSSIL WOOD. 

By knowledge of comparative anatomy, the forms, 
stmotore, and economy of beings long since oblite- 
rated from the face of the earth, may with certainty 
be determined. So by the aid derived from a few 
botanical principles we may illustrate not only the 
form and diaracter of vegetables, of which but the 
famtest vestiges remain, but also point out the 
important inferences at which we may arrive, re- 
,latlng to the state of the earth, the nature of the 
climate, and even of the seasons which prevailed at 
the periods when those plants flourished. Our 
distinguished countryman, Professor Babbage, has 
forcibly exemplified the inductive process by which 
such results may be obtained. 

"We have seen,'' observes this distinguished 
philoso{^er, ** that dicotyledonous trees increase in 
size by the deposition of an additional layer azmually 
between the wood and the bark ; and timt a trans- 
verse section of such trees presents the appearance 
of a series of nearly concentcic, irregular rings, the 
numbor of which indicates the age of the tree. Hie 
relative thickness of these annular markings depends 
on the more or less flourishing state of the plant 
during the years in which they were formed. Each 
.ring may, in some trees, be observed to be subdi- 
vided into others, thus indicating successive periods 
of the same year during which its vegetation was 
advanced or checked. These rings are disturbed in 
certain parts by irregularities resulting from branches; 
and the year in whieh each branch first sprang from 
.the parent stock, may therefore be ascertained by 
proper sections. These prominent effects ane obvious 
to our senses ; but every shower that Mis, every 
change of temperature that occurs, and every wind 
that blows, leaves on the vegetable world the traces 
of its passage; slight ind^d, and imperceptible 
perhaps to us, but not the less permanently recorded 
in the depths of those woody fabrics. 

** All these indications of the growth of the living 
tree are preserved in the fossil trunk, and with them 
also frequently the history of its partial decay. Let 
Ui now examine the use we can make of these details 
relative to individual trees, when considering forests 
pnbmerged by seas, imbedded in peat mosses, or 
transformed, as in some of the harder strata, into 
stone. Let us imagine that we possessed sections 
of the trunks of a considerable number of trees, 
such as those occurring in the Island of Portland. 
If we were to select a number of trees of about the 
same size, we should probably find many of them 
to have been contemporaries. This fact would be 
reindered probaUe if we observed, as we doubtless 
should dOf on examining the annual rings, that some 
of them, conspicuous for their size, occurred at the 
same distances of years in several trees. If, for 
example, we found on several trees, a remarkably 
large annual ring, followed at a distance of seven 
years by a remarkably thin ring ; and this again, 
after two years, followed by another large ring, we 
should reasonably infer fr^m these trees, that seven 
years alter a season highly favorable to their growth, 
there had occurred a season highly unfavorable to 
thorn : and after that two more years, another very 
favorable season had happened, and that all the trees 
SO observed had existed at the same period of time. 



The nature of the season, whether hot or coM, wet 
or dry, would be known with some degree of pro- 
bability, from the class of tree under examination. 
This kind of evidence, though slight at first, reoeiTes 
additional and great confirmalion by the discovery 
of every new ring which supports it ; and, by a 
considerable concurrence of sudi observations, the 
succession of seasons might be ascertained in geolo- 
gical periods, however remote." 

WAXEN FRUIT. 

(Beiumed from page 23, and concluded J. 
Thb requisite mould being prepared as befow 
described, it will be necessary to l^e in readinesa 
for casting several small pipkins, some white wax 
or spermaceti, a hand-basin of cold water, and the 
following colors : — ^The palestehromeydlow, Prussian 
blue, burnt umber, red lead, flake wlute, and lake, 
aU in powder, or still better, ground up with oil, 
as used for painting. 

The process of casting all of larger fruits is 
the same ; having therefore previously spoken par- 
ticularly of the apple, we will illustrate tint method 
by that fruit ; a mould of one of which in two parts 
we are presumed to have ready. Place some of the 
wax upon a small fire to melt slowly ; when melted, 
add a little chrome yellow, and if you please to hove 
a green apple, « very little Prussian blue along with 
it. While this is going on, the mould shoidd be 
soaking in ^ basin of water. When the wax is 
ready, take the mould out of the water, and wipe 
the inside of it dry with a cloth. Then pour the 
melted wax into it, holding one half of the mould 
in the hand until it is nearly full ; put the other 
ludf mould over it in its exact position ; which will 
be indicated by the various notches or holes cut in 
the sides. This done, hold the two parts tightly 
together by the hands, and without loosening them 
in the grasp, turn them over and over, until the 
melted wax within has spread itself on every part of 
the inside of the mould. Thus continue it in motion 
until the wax is completely set or congealed, which 
will be after a minute or two, and which may be 
known to be the case, when, by shaking the mould, 
no noise of a liquid is heard within. When thus 
partly hardened it must be placed for some minutes 
in a basin of Scold water, when most probably the 
mould will separate of itself; if it does not, the 
least trouble will be sufficient to remove it from 
the apple withinside, which as to its casting is 
now complete, and of course will be found more 
or less hoUow in proportion to the quantity of wax 



In making large fruit, the hot air within the 
mould, having no vent, will sometimes make the 
wax spurt from the joint ; this is to be avoided by 
holding the filled mould upright a few seconds be- 
fore turning it about. The edge around the cast 
fruit where the two sides of the mould joined must 
be pared off carefully with a knife. Nothing 
beyond the above, except as to variation of color, is 
requisite in casting oranges — lemons — eggs — yellow 
plums — walnuts — pea pods — capsicums, or any 
other uncolored object, (miniature busts and wax 
dolls are colored with flake white and lake, they are 
also much better if a little Canada balsam be mixed 
with the wax ;) but if the fruit be partly colored, ^ 

much care in after painting is requisite. . v ; 

Supposing a red blush be wanted on the apple, ^V 
a little dry lake is taken up by a bit of flannel and 
rubbed evenly on the side of the fruit; if a streaked 
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apple be wanted, mix a litde lake witii spirits of 
torpen^e, then, taking a small quantity in a short 
haired stiff bnufti, jerk it out of the bru^ on to the 
fruit, when it wiU run down the sides and produoe 
the effect. If any peculiar marks or spots are to 
be instated, they may be painted with any of the 
ibore-named cdlors mixed with mastic yamish ;— 
tills yamish also is used when it is desired that the 
frmt -diould be yery sluning, as cherries are; if 
riMii^costQd 'fruit be wnnb o d, as, for example, the 
peach, it must be cast n usobI, then colored on one 
aide by dry lake, yamishiag, and imiDediat^ after 
yamishing be sifted oyer wS^ paper powder« (See 
page 62.7 The bloom of red pkuns, and dsilc 
grapes, is made by dusting 0¥er .^em powder-bke 
from a muslin bag. Strawbeniest cherries, aad 
other small fruit, ace always cast solid; that is, 
after the mould is made, instead of potiriqg ia the 
wax to the one half and putting the •otiher on it, a 
hole is made at the crack between the two halyea, 
and the mould being held uprigiit, wax is poured 
in until the mould is full. 

Grapes are formed of glass globes made on pur- 
pose; these are of yaried size, and hanra eadi a 
small nozzle or mouth like that of a phial. To fit 
them up in bunches, take some pieces of iron wire^ 
twist a piece of sewing cotton near one -end of each 
wire, so as to fit the mouth of a certain geape ; dip 
it into melted wax, and insert it into the mouth, 
when it will become fixed i^iere ; then dip the grape 
thus formed into melted wax, colored of a yery light 
green ; taking it out instantly it will dry, haying a 
coat of the wax upon it, which i^yes it much the 
appearance of a real grape. Seyeral bei^g thus 
made, they may be tied together ia buncdies accord- 
ing to fancy — about thirty in a bandi. CurraatB 
are made with similar but smaller glass globes, and 
in a similar manner ; but to give them the peculiar 
appearance of the opaque lines seen iqpon them, a 
piece of sewing cotton is to be wound ia sections 
around the fruit preyious to cUpping. The reoudns 
of the flower at the end of an apple, pear, &e., is 
imitated by a doye being thrust into the waxen image. 

Anatomical preparations, of which many are so 
complex, and so beantifaUy ilhistratiye of morbid 
anatOK^, cutaneous disorders, &c., are ^ made in 
^acdy the same mamier as the directions giyen for 
waxen fruit, and colored after casting with common 
oil colors by precisely similar methods. Thus, al- 
though the aboye may, from the name giyen to the 
article, appear triyial, yet, as the same principles 
are acted upon in working with wax generally, and 
it may be added casting and moulding also, tiie art 
becomes important from its yaried objects and usefol 
applications. 

ORIGIN OF BITUMINOUS SUBSTANCES. 

Nature qf Coal. — ^Coal is a mass of yegetable 
matter, transmuted by chemical changes into car- 
bon, and still exhibiting the structure of the plants 
from which it was deriyed. When sections of coal 
are seen through tiie microscope, the fine, reticu- 
lated structure of the original is distinctiy yisible, 
the cells of which are filled with a light, amber- 
colored matter, apparently of a bituminous nature, 
and so yolatile as to be readily expelled by heat, 
before the texture of the coal is destroyed. 

Mr. Parkinson, whose work abounds in most in- 
teresting obseryations and experiments on the ibs- 
sitization of vegetable substances, has shown that the 
promietion of coal has depended upon a change 



i^iich all yegetahle aMitter«idergoeiw]Mm«a90ied 
to heat and moisture, uader oircomataaoes that ck- 
clude the air, and prevent <he escape of the more 
volatile principles. In this condition, a ferflMate- 
tion, whichhe terms the bifcaminous, takes place, of 
which the p hen o Mc noa, exhibited by maw k mm t 
hay^ is a fiuniliar example. Ware vegetMie matter 
uoider the circumstaacBS hare denribe^f placed be- 
neath great preswwe, ao as to confine the gaseooa 
principles, bitximen, lignite, or ooal, mi|^ be pro- 
OBced, aaeordiiig to the tariaoe Modificaluas of the 



Miners OU, N^pMha^ ^md Peif^deum, — Bptiagi 
or weHs of the inflammabk sabsteace called Jimera/ 
Oilt occur in many ooaiiriis, ai Beiaia, Calabria, 
Sicily, America, t&c. ; neawraHy ia sadu aosodatod 
with coaL Nmphiha is aear)y oolorless, aad ti«M- 
pareot;, bums intii a blue iaoM^ onuts a powerfU 
color, and leaves no residuum. Genoa is lighted 
with naphtha from a noghouriag spring. P^rotemm 
is of a dark color, and thk^er than common tar ; m 
some parts of A«ia, this aubstaooe oses from coal- 
beds in immease quantities. From acarelial anadysii 
of petroleum, and certain turpentine oils, it is clear 
that their priadpal component parts am id s nii c al ; 
and it appears, therefore, avident that the petrolenM 
has originated from the coniferous trees, whose n* 
mains haye oontribated so laigdy to the fotmation 
of ooal ; and that the mneral eil u metkiuff morf 
than the turpentine oil qfjfbrmer agee-^-aet oidy 
the wood, but also laige 'aeeumidatiMia of the 
needle-like leaiFes of Ihe pines mi^ also ha^ con* 
tribfuted to tiie preoess. We thus haye the satisiio* 
tion of obtaiiuqg, after the lapse of t ho nsmi ds of 
years, inlbrmatioa as to the more intimate campod^ 
tion of those andeat destroyed forests of the period 
of the great coal formatioa, whose compariaion with 
the present yegetation of our globe is the sutiject of 
much interest and inyestigation. The nuBeraloU 
may be ranked with amb^, succinite, and other 
similar bodies which occur in the strata of the earth. 
The occarreaoe of petroleum in springs does not 
seem to depend on con^ustion, as has been sup- 
posed, but is simply the lesuk of subtarranean heat. 
Accordingto the information we now possess, it is 
not necessary that strata ehot^ be at a yery great 
depth beneath the surface to acquire a heat equl ta 
the boiling point d water, or mineral oH. In snoii 
a position 'the^ofl must haye suffered a slow distilla- 
tion, and haye found its way to the surfooe ; «r 
haye so in^regnoted a portion of the aarth, as to 
enable us to collect it from weUs, as ia yarious parti 
of Persia and India. 1^ airthor of an interMting 
paper in the '^American Joumalof Science,'' remarks 
that petroleum is bow daily disohaigiag into the 
soft mod and grayel ia the beds of tiie Muahingiim 
and Hew's riyers. At ChiUey, in Sussex, bods of 
shanklin sand are permeated tbroagfaout with bitaw 
Biinous oil, ori^nating oitfaar from -neighbouring 
peat-bogs, or from ligmte beds of the Weafalea. 
iOudimted o»pagB <7.) 



PAHER MACHEE, &c. 

Ptgner Machh consists of cuttings of white or 
brown pe^r, boiled in water, and beaten in a aior- 
tar till they become a kind oi paste, and nuxed with 
a solution of gum arable in size, to give tenacity to 
them. The pu^y mass thus formed is made into 
tea-boards, toys, &c., by pressing it into oikd 
moulds. When dried it is coyered with a mixture 
of size and lamp black, and afterwards yamiihed. 
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It is from this materisl thst the scrolls, wreaths, 
and rosette ornaments for theatres, deooratiTe cor- 
nices, &o., are frequently made, being gilt after- 
wards. Also, the French, who excel in papier 
nach^ work, are accustomed to make numerous, 
models, painting them wi^ fresco colore— that is 
with Turious pigments mixed with whiting, or some 
opaque cobr. Of this description have been formed 
models of the (Met routes through Switserland, 
in which the foundation, or general surface, is of 
paper, fonned irregularly, and colored to resemble 
mountains, &c. ^le glaciers are of coarsely 
pounded glass — ^the roads painted brown — the 
rivers blue— the woods made of the pile of Telvet 
cut off, and the Tillages of cork. 

Pigter Patte is Tcry similar ta the last, but made 
of white paper, boiled in water for five hours. Then 
the water being poured off, the pulp is pounded in 
t Wedgcnrood mortar, passed through a siere, and 
mixed wi^ a little gum water, or else isinglass-glue. 
Some years since there was at Bath, an exhibition, 
called tiie Pi^tyrurium, consisting of some hun- 
dreds of beautifol groups of figures and landscapes, 
made wholly of fine paper paste, by Mrs. Aberdeen, 
in which tiie delicate color and plastic diaraoter 
of the material were finely exemplified. It is at 
present used as a modelling material, chiefly to 
inake the finer mouldings and statues in paper archi- 
tectural models, and for which M. Deighton is so 
odebrated. 

Pollen Powder, or Ptqter Powder, is the abore 
pu^ dried, pounded fine, and passed through a 
Sfere, the size or gum water being omitted. It is 
employed by the bird staffers to dust over the 1^ 
of some birds, and the bills of others, to give thcHm 
a powdery appearance; also to communicate the 
downy bloom to rough-coated artificial fruit, and 
other purposes of a similar nature : it makes exoel- 
Imt pounce. 

METHOD OF TRAINING VINES IN POTS 
FOR FORCING, 

A TINS sufficiently strong for the purpose of forc- 
ing (preriously grown in a pot, and at the age of 
two years from the layer) should be shifted intaa 
pot of suitable size and compost, and cut down any 
time in the autumn or winter months. In the spring 
it should be placed close to a south wall. Allow 
one or two shoots only to be produced ; these should 
be constantly kept nuled close and divested of side 
shoots, and the surface of the pot mulched, and 
watered occasionaUy, if necessary. In the autumn, 
when the summer growth is over, prune down by 
cutting off the imperfectly ripened wood, and re- 
move the plant to a north aspect, where it may 
receive a sufficient hybernation or winter check 
from the first frosts, securing the shoot or shoots 
from the wind. When the time arrives for the plant 
to be taken into the forcing-houses, provide six or 
eight straight, well painted, taper sticks, about 3^ feet 
leog. Pplaoe them at equal distances round the 
stem all leaning outwards, and fixed to a hoop at 
top, forming a trellis, like an inverted cone. On 
this, train tJbe shoot or shoots ; ascending spirally 
at the distance of eight or ten inches from each 
other ; continuing the rolutions as far as the shoots 
will extend. When the vine is thus trained, examine 
the position of the buds, and cut off all those 
which would shoot inwards : this will prevent the 
tree from becoming crowded ; and those only on the 
outside being suffered to shoot, and stopped imme- 



diately beyond the fruit, will have freedom for their 
leaves and bunches, without resting on the frame or 
on each other. This is the most convenient form 
for training vines in pots : it allows the natural, and 
therefore Sm necessary, length of shoot, and is the 
position of all others the most conducive to fruit- 
fulness. — Gard, Mag. 

POWER OF CARBONIC ACID ON THE 
LUNGS. 
Whin M. D'Arcet went to visit the rery abundant 
and curiou^ source of carbonic acid, existing at 
Montpensier, in the department of Puy de Dome, 
he endeavoured to ascertain personally the effect of 
the gas when respired. He kneeled down, there- 
fore, near the larger source, supporting hinself on 
his hands, and advanced his head slowly downward, 
intending to raise Mmsdf the moment he felt any 
.indication of risk ; but on commencing the respira- 
tion of the gas, the effect of feebloiess and extinc- 
tion of power was so sudden, that he fell down flat, 
with the face entirely immersed in the current of car- 
bonic acid, and wovdd have lost his life, but that the 
guide whom he had forewarned, raised and carried 
him away to the fresh air. 

M. D'Arcet proposes t?ro curious uses of the 
place. The nature of ^e ground, assisted by cer- 
tain protecting hedges, vnll enable the carbonic add 
to collect in great quantities. A dstem is to be 
formed at the lowest level, and then when animals 
come to drink the water, or are tempted by the 
green shade, they will be killed, and thus much 
game is calculated upon for the advantage of the 
village. Then a house is to be built with an inclined 
floor, a pully, a double rope, &c., so that a dog 
may be tied to ^ rope, led into the carbonic add 
atmosphere in the house, rendered insensible, hauled 
up again, and revived by the fresh air : and thus by 
making the odebrated experiment of the Grotto dd 
Cane in a sdentific way, much company, it is ex- 
pected, will be drawn to the place. 



HEVIEW. 

Jlhutratume of Mechanice.—By Prqfettor Moeelyr 
King* 8 College.-^Priee be. 

The public were long ago informed that the Profes- 
sors of King's College had it in contemplation Uy 
publish a series of books for the use of their pupils, 
upon the subjects of their respective appointments, 
as teachers. This is the first of that series, and is 
well adapted to the purpose for which it was written 
— ^the instruction of youth ; it, however, goes na 
farther than this, being written in a popular, rather 
tbioi in a sdentific and learned style. It reminds 
us verymudi, both in style and arrangement, of 
** Dr. Amott's Elements of Physics." It is divided 
into numerous chapters, divisions, and sections, con- 
taining the old routine of the mechanical powers, 
forces, properties of matter, &c., with rery little 
that is new by way of illustration, and not a word» 
except inddentally, as to the application of me- 
chanical prindples to the purposes of manufactures^ 
or locomotion— scarcely anything upon those all- 
important subjects of friction and whed-work — and 
nothing whatever upon the many contrivances rda- 
tive to alteration of motion. Notwithstanding this 
it is a useful synopsis, as we said before, for youth, 
though we cannot think that it is to be compared 
w-ith the " Elementary Works" of Messrs. Cham- 
befp one of which we hftvc before noticed. The 
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Mbwioif extracts will show bettnr the ityle and 
manner than any tking we can aver : — 

'* The dimentiom qf the earth have not dimi$tUhed 
fir the tof^ 2,500 yeari.—'So obstacle being op- 
posed to the force at motion wiUi which the eaith 
rotates, that force most be the same now that it 
always was. But if, by the contraction of the earth's 
mass, its parts are brought now nearer to the axis 
about whidi it rotates, than diey were formerly, it is 
clear that these, revolTing at a less distance, must, 
to have the same force of motion, revolTeyof^er-— so 
that if the earth's diameter had contract^ the dity 
would now be shorter tiian it was. Now we haye 
obseryations which show, that the day is now pre- 
cisely of the same length that it was 2,500 years 
ago. None of that diminnnition of bulk from tb.t 
cooling of its mass, of which geologists speak, can, 
therefore, have taken place, with any perceptible in- 
fluence, within that period. 

" 7b wake a carriage run m an inverted poeition 
without faUinff. — Let a bar of iron be turned round, 
so as to form a circle, the two ends being brought 
out into two inclined planes, and the two cunred 
portions of the bar being made to lie a small dis- 
tance apart at the point where they pass each other. 
This bar being now placed with the cured portion 
of it in a yertical position, let a small heavy car- 
riage be placed at one of its extremities with wheels, 
on the outside of which are flanches, to keep it as it 
roUs upon the bar. Descending the inclined plane, 
this carriage will ascend the curve, and if the point 
from whidi it has descended be high enough, tiie velo- 
dty it will have acquired will catlse it to ascend, to 
the /op of the curve, and give to it h sufficient cen- 
trifiigal force at that point to overcome its gravity, 
and cause it to run on in that inverted position with- 
out fedling. It will thus descend in -safety on the 
opposite branch of the curve, and will again be 
brought to rest as it ascends tiie opposite inclined 
jrfane towards the other extremity of the bar. This 
ingenious illustration of die effect of centrifugal force 
w«i devised by Mr. Roberts, of Manchester* 




" 7%a dynamieal ^ect qf a human agent.—lhie 
muscular power of a man is usually made to operate 
eitlier by his legs or his arms, rarely by both toge- 
ther. It has ^en estimated that by the action of 
hie lega upon a tread-wheel, he can raise his own 
weight, about 150 lbs., 10,000 feet per day, which 
gires a dynamical effect of 1,500,000 feet per day, 
or 3,125 per minute, supposing the work to be con- 
tinued eif^t hours a day. A man who ascended a 
bill 10,000 feet high, would do a good day's work, 
a result which oorroborates the preceding. In re- 
sjpect to the dynamical effect of a man working with 
his arms, we have the authority of Smeaton^ that a 
good laborer can thus raise 370 lbs. 10 feet high 
per muiute, being somewhat greater with his arms 
than his legs. Pesaguiliers makes the dynamical 
effect of a man working with his arms 5,500 per 
minute, this is, howevei, considered too high an 



** 7%edjfnantieaiqfeei<tfahorte. — ^Ahorsedraw- 
ing a wei^t out of a well over a pulley can raise 
200 lbs. for eight hours togedier, at the rate of two 
miles and a half; or 13,000 feet per hour. This 
gives for the dynamical etfeot of a horse per minute 
29,333. The usual estimate of the dynamical effect 
per minute of a horw, called by engineen a horse's 
power, is 33,000. Mr. Smeaton states it to be 22,000. 

" The dynamical qfect fffllh.qf eoelf.— The 
power of hnat which slumbers among the partides 
of a mass of coal, is best called into operation as a 
dynamical agent, by combining it with water under 
the force of steam. According to Mr. Watt a 
bushel of coals (84 lbs.) will convert into steam ten 
cubic feet of water ; so that 8 lbs. ii sufficient to 
evaporiie one cubic foot Now one cubic fbot of 
water, according to Tredg<dd, will expand itsdf into 
1,711 cubic fiset of steam, at a temperature of 212, 
and retaining an elasticity equal to the pressure of 
one atmosphere. These 1,711 cubic feet of steam 
are, therefore, capable of propdKng a piston of one 
foot square, undar the pressure of one atmosphere* 
through a distance of 1,711 feet. Now the pres- 
sure of the atmosphere on a surfeoe of a foot square 
is 2,1201bs. These 8 lbs. of coab, thus converting 
into steam a cubic foot of water, are capable, there- 
fore, through this intervention of the steam, of pro- 
duchig a dynamical effect represented by the pro* 
ductof 1,711, multiplied by 2,120, or by 3,627,320. 
This effect being produced by 84 lbs., the effect of 
one pound is obtained by dividing it by 84, by which 
division we ind 431,824 for the dynamical effect 
which 1 lb. of coals is capable of producing." 

MISCEIJ.ANIES. 

Caoutehofte BaUoome, — Put a litde ether bto a 
bottle of -caoutchouc, close it tightly, soak it in 
hot water, and it will become ii^ated to a con- 
siderable sixe. These globes may be made so thin 
as to be transparent. A piece of caoutchouc, the 
size of a wahiut, has thus been extended to a baU 
15 indies in diameter ; and a few years smoe, a 
caoutchouo balloon, thus made, escaped from Phfla* 
ddphia, and was found 130 miles from that dty. 

To Color Unsized Printe. — ^Those who cobr en- 

Savings, wbidk have been printed on unsized or 
bulous piq»er, make use of the following compo- 
sition, which is very similar to that employed in tha 
paper manufiustories. Four ounces of Flandera 
glue and four ounces of white soap are to be dis- 
solved in three pints of hot water. When ttto 
solution is complete, two ounces of pounded alum 
must be added, and as soon as these ingredients are 
wdl mixed, the composition is fit for use. It is 
applied cold with a sponge, or ra&er with a flat 
camd-hair brush. 

Renn Bubbles. — ^Dip the bowl of a tobacco-pipe 
into mdted resin, hold the pipe in a vertical position, 
and blow through it, when bubbles of rarious sises 
will be formed, of a brilliant silvery hue,. and in a 
variety of colon. This is the method pursued by 
the ItaHuis to make the imitation bunches of gncpa, 
which are sold by them at a few pence. These 
grapes are festened together, and then dusted with 
powder-blue. 

Patent Aimospherie It&Uroad,^A, series of ex- 
periments have been latdy made with Mr. Clegg's 
atmospheric railway. The prindple of which is 
exhausting a tube of its atmo^hericair, andtiiereby 
drawing along a piston, vHiich has a rope and 
carriages attached to it. But perhaps it .will be 
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in lilt prttHrtw'* ow 
eB0t«aMlt«Meiiit. "Cfegg^g 
r oailrQikl k w«ck«A by tMimoMrj ileam 
«flh «dier two to five miles, 
aocordiBfto Hm naten of tiio oonntr^p. Two 
engiiMft iM fixiL at eodiL itiittniv Qbo ftr tho op, 
t]iO otiwr Isr tbft dowa tiam, wo^ p tfci g oo long 
ineUnod: ploo0% whs» otto Mgini oiUf ii nqniiite. 
Tho poiMK B oonuBUnicotod to t&o tnioo by mems 
of a pipo laid betw oeu the nllo, wfaidi it oihaotrod 
l^ ttr pimpt, worittd l^ tho tngjniit. A pitton it 
fitted to tko pipe in sock a moBotr that it will tlidt 
air-tigbtly tlierda. The preMuo on the bade of 
tint piatoo, when the pipe it wrhtottnd, it tqoal to 
a oolntB of Mereorj, twntj iadiet high. Ab 
available tractiTO forae itthnt obtained of 714 Ibt., 
wUeb will draw a train migblng tbiittai tont op 
an ttctnt of one in fifkgr. With enginti of the 
aboTOonaBBod power, the trafai oan be impelled at 
the rate of tiiiity-fiTO milet per boor, and the 
toetiont of the pipe eibanttedwith toficient rapidity 
to adnut of a train being ditpatohed each way every 
tea miniitet, or if wo midM allowaaoe for all pomiUt 
deky» 'ovr traint eadk way may be tnnamitted per 
boor, making a tottl of 2,49< tom per dtifJ' 

Mardi, from Trktte, atalM tbtt a new tyitnn of 
prodndng light for light-hootet bM been intented 
by a ieqctBt.mi4<>>^ ^ ^ Antlrian iitillBry, named 
JMekflotky. The qiparatat eontittt of a panibotte 
mirror, 62 incbet 1^ 30, witb a 12.indi fooat, tad 
the new bi^t it prodoood by a new kind of wiz 
candle, invented by M. Sclekooaky. It baa boen 
tried under the inspection of the Anttrian Lloyd's 
Company, in the port of Trieste, by being erected 
on tl^ mast of a vessel. Hie Kgbt is said to have 
illnminated the whole of the port and tiw sv- 
reonding parti of the town e^iial to the moon at 
lull, and at the distanot of 600 yardt the ineat 
writing eeold bt vetd. A second trial has been 
made in bad weitiier, and the res ult wat pvopor* 
tkmably £»rorable. 

7b /«% M»tker^'PHirl ITorift.— In Birming- 
ham, (to save time,) the fiagpnnts.of pearl art oat 
into shapes with pr ess. t oola. TortrnteshsU is soft- 
ened by soaking it in hot water the deogn is ar- 
rtaged, snd pboed between flst diet, under a heavy 
press, to remain tiU the shell is cold tnd dry. It it 
thnt embedded in the shelL Tliott vivid colorod 
paitiolet teen on paper trayt, &o^ are frigmenta of 
the Aurora shall, ptessed io tho stmt wt^, while tho 
paper it damp; when, dry, tho deri^i it ptinted, 
vamtibed, baked, and polished* 

Hmt pMi timg ikrwigk Gtest.— The following ai. 
perimentitbyMr.F.Talbot,F.IL8. Hettapokor 
bright red hoi, and, having opened awindow, apply 
the poker quickly very near to the outride of a pane^ 
and the hand to ths iasido; a ttroog hoitwillbe 
felt at the inittnt, which will otate at toon tt tlw 
poker it withdrawn, and may be again HiUiiimU and 
made ta oette, tt qukskly ts before. Now, it te. 
well known, thtt if a piece of glass is so m»oh 
warmed at to convey the impwrion of hoot to tke 
htndv it will rettin tome ntil of that heat for a 
miiiQtoor more; b*! in thia aiporimeot, the beat 
will vanish in a moment It will notr tfacr n fo M ^ 
bt tho heated paiM of glasB thaiwoohiil fod^ toot 
heat which fast come throagb the ^att, in a ficot or 
radiant state. 

Biee O/at.— Mis rioo flour intimately witk oold 



water, and geody simmst it ovsr An flie^ ^ 
readily forms a ddieate and danble 
only answering tho porposcs of ootnmon pasts, hut 
admirahfy edited to join together paper, eard, Ak. 
When made of the oonristenoe of plastic dajTt BMMdela, 
busts, basso relitvot, 6w., mty be fonned ; and the 
artidet, when dry, are very liko white marble, and 
will take a hi^ polish, being very duraMo. La tkia 
manner the Chinese and Jsptnese make maograf 
their domestic idols. 

Qmdueim0 P^men^UeUU fo A«l.-4Iold in 
the flame of a oandle, at the same time, a pioae of 
silver wire and a pieee of platiaam wire^ when tko 
silver wire will become too hot to bold much sooner 
than the platina. Or cut eqatl pitoet of tack wire, 
tip them with wax, and place them upii^ upon n 
heated plate (m a flre-shoval), whsn the wax will 
be seen to melt at diftrent periods. 

Inditm Rubber CarpeU. — HtniDg some Indian 
rubber varnish left, which was prepMrod for another 
purpose, the thought oceurred to &e writer, of try* 
ing it ss a ooveriog to a carpet, after the following 
manner : — ^A piece of csnvass wat ttretehed end 
covered with a thin coat of glue, (com metl site 
will probably answer best,} over this waa laid a 
sheet or twoof oommon brown paper, or newspaper, 
and another coat of glut added, oTcr vrhioh waa had 
a pattern of bonsa papering, wiUi rieh flgurca« — 
After the body of the carpet waa thus prepared, a 
very thia toocb of glue wat ciiried over the foot of 
the ptper to prevent the Indin rubber varnish from 
tandsbing the beantifol colors of the jivper. After 
this was dried, one or two cottt (at mav be de- 
sired) of Indisn rubber varnish were opplied, vrbick, 
when dried, formed a surfooe as smooth st polidied 
glats, through which the variegated ooloct of the 
paper appealed with undiminished, if not iritb in» 
cfossed, Iu8tre« This carpet is quite dursble^ and 
it impeaetrmble to water, or gresee of any descrip- 
tion. When soOed, k BMy be washed, like a smootb 
piece of mart>le or wood. If geld or sibrer leaf 
forms the last coat, instead of paperii^ and Ike 
▼amish is then applied, nothing can exceed the 
splendid riohness of the carpet, whidi gives the floor 
the appetranofe of being burnished with gold or silver. 



QUERIES. 

56— How ia flu* ttaliMd ? Annoend on page Sn . 
* 57— When a ihr*d of cam|rfior is placed on wat«r It ■wtna 
round in cirolea. but if a little graaae be dro^Md In It atepa. 
and Meka the lide of the veiML What U the reeeon oT thU f 
Annpertd on page 104 

56— How can a precipitate be fonned from a decoction of 
cocUneal f jiiu$oerwd ompage 104 

St— How are qolUi daiified ? Answered, om paga 88. 

60— Why do lobiten become red in boilii^ ? Amwaend 
on page 160. 

61— How can allTer be gilt wltboat tile tiar of laerenrrf 
and la Upraettflable to glldaUver pnvloa» toilabeUif bu>w 
alalMd 9 Annmted ompagt 104. 

€»-How la ladtaa mbber to be artiAoially oaooMed lat» 
■hoea, 6ic. ? Answered on page 418. 

68— Can gluten be. by any proceaa, made to answer the 
same paipoae ai ladian rabber ? Answered on page 19%. 

et-WhatUttae^modeoT pvepaifng the Fec«la. advertiaee 
aa 'Bom lea mois, or Caooa Root f Cbenical aaalyata eaar 
scafoaly prove the plant from which any kind of ucula ia 
dMvea The grains of the fecnla of the potatoe, and mlae 
those of the C«ma plant aie comparatively large, aad va- 
rlona iirahspei If. therefore. Tons lesmoia bo set la rttlUy 
potatoe ataich. aa the querist supposes, this Utter may cer- 
tainly be subsUtnted (br it without detriment — Eto. 

69— How are medallion wafers to be madef Answered 
onpaga4\i* 
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ANAMORPHOSIS, OR HORIZONTORIUM. 
Thb Horizontorium 18 one of those monstrous 
projectionsi which, under ordinary points of view, 
appears extravagantly distorted and ridiculous, yet 
seen from a particular situation, the picture strikes 
the eye as one of complete sjrmmetry. This optical 
illusion is considered as of comparatiyely modem 
invention, but this is by no means the case, as a 
description of it, under the name of Anamorphosis, 
appears in the very oldest books on mathematical 
amusements ; the correct delineation of the picture 
depending upon the simplest rules of mathematics 
and perspective. The Horizontorium is but a 
revival therefore of the more ancient Anamorphosis, 
and lately the same recreation has appeared under 
various new names, though precisely the same view 
being given as the illustration. 

Fig. 1. — Shows a castellated building surrounded 
by its wall, the turrets appear ready to fall, leaning 
in different directions, away from tiie centre ; not a 
line is upright. The turrets too are larger at the 
apper part than below, are much too tall for their 
wiath, and the whole view appears distorted. If 
however a piece of card be cut of the size and shape 
of the darker object in Fig. 2, a hole about as large 
as a pea be made in the upper part, and the lower 
end of the card bent to form a foot, as represented, 
and this piece of card be placed at that point where 
all the lines that bound the various turrets would 
converge (which will be found seven inches and a 
half below the top of the highest turret), the whole 
view will appear in its just proportions, represent- 
ing a castle at a considerable distance, the loftiest 
part of which appearing scarcely an inch high. 

mg.2. 



A ; 





The preceding is the mathematical constmctioii of 
the distorted view. 

Suppose A B, Fig. 2, to be a common square 
picture, which it is desired to distort ; divide the 
square into a number of smaller squares at pleasure ; 
then draw the line C D equal to the breadth of the 
view required. Bisect C D in E, and draw £ F 
equal to the distance at which the view is to be seen. 
From F draw F I perpendicular to £ F, and make 
F I equal to the height of the eye-hole in the card, 
or the exact point of sight. Join I D i divide C D 
into the same number St equal parts as you had first 
divided the line A B. Draw lines from each of 
these points of division to die point F ; and cross 
lines at the various points of their intersection with 
the line D I, a parallelogram will thus be formed, 
divided mto the same number of smaller parts as 
the square A B. It is now only requisite to draw 
upon each of these that part of the original picture 
corresponding to it, and the whole wUl appear in 
just proportion at the distance F, and the height I 
above the plane. 

ON FERMENTATION. 

Vkgitablb substances are composed almost wholly 
of oxygen, hydrogen, and carbon; and owing to 
the numerous and energetic aflinities with which 
these, their elements, are endowed, vegetables are 
very prone to spontaneous decomposition. 

To the changes whidi take place, the term Fer^ 
meiUatUm is applied ; a mysterious process, which, 
notwithstanding the deep researches of Lavoisiery 
Sausseur, and more modem chemists, is not even 
now susceptible of a satisfactory explanation. There 
are five distinct kinds of fermentation : the sao^a- 
rine — ^vinous — ^penary — acetous — and putre&ctive; 
each of which offers phenomegoa and results peculi- 
arly its own. To offer a few remarks upon each of 
th»ie is the object of the present essay. 

Tk9 Saccharine. — Whether the deposition of 
gum, oil, wax, resin, &c. arises from any species 
of fermentation, is among chemists a matter of 
some dispute ; it appears most probable, however, 
that these bodies, the whole of which are com- 
pounded of oxygen, hydrogen, and carbon, are the 
result of some peculiar circumstances of vegetable 
life, and not formed by any action which can bear 
the character of a general decomposition; sugar, 
however, from its capability of being produced by 
artificial means, and from the ready conversion df 
gluten and woody fibre into this substance, gives 
rise to a belief that although, occasionally, it may 
be a vegetable deposit, yet that in many cases it ia 
the result of fermentation. Thus in the germination 
of seeds, part of the gluten is converted into sugar. 
In the maltmg of barley, which is but germination 
artificially produced, this is seen in a very conspi- 
cuous manner. The ripening of fruit is attributed 
also to the saccharine fermentation, especially aa 
many fruits, if gathered before their maturity, ripen 
by keeping. 

The Vinous. — ^This is the most usefrd and impor- 
tant of all the kinds of fermentation. It is that 
produced in the making of all wines, beer, cider, 
mead, spirits, &c. If the juice of any ripe fruit, 
or a decoction of seeds, as of malt, or sugar and 
water in proper proportions, be mixed with a small 
quantity of yeast, and heated to a temperature of 
70°, the vinous or spirituous fermentation com-^^ 
menoeSf the various ingredients act upon each other, 
a decomposition of some of them takes place ; the 
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liquor becomes tiiick and turbid ; the temperature 
uicreaaes, and carbonic acid gas is eyolTed. In a 
ritort timei the brisk fermentation ceases ; the liquor 
becomes clear, and it has lost its sweet flavor ; its 
sugar has become converted into idcohol, or spirit, 
and carbonic acid ; nearly equal in weight to the 
sugar decomposed. 

Although most Tegetable substances will ferment 
if kept warm and moist, yet to produce this kind, 
five things appear to be necessary ; — warmth, water, 
sugar, a vegetable acid, and gluten. Thus in the 
making of wine, Ihe juice of the fruit, or as it is 
caUed muttf contains the acid, gluten, sugar, and 
water, and therefore it follows that if it be kept 
warm, it would pass on to the vinous fermentation, 
but as in many cases it would not ferment quick 
enough to make wine, it is customary to dilute the 
must with water, and to put into it some sugar, 
with a small quantity of yeast, to hasten the pro- 
cess. Hie juice of unripe fruits will scarcely fer- 
ment at all, because of the excess of acid they 
contain ; thus the juice of unripe grapes is a rough, 
acid liquor called verjviee, and will for many years 
remain in the same inactive state ; but grapes come 
to maturity can no sooner be pressed into a vessel, 
than they become a fermentable Kquor, and in 
moderately warm countries so rapid does tiie vinous 
fomentation proceed, that in a very few hours, the 
liquor is of intoxicating properties. 

7!le Ponary.— Is that whidi is produced in the 
mannfocture of bread. The yeast which is used 
causes a quantity of carbonic add gas to be evolved, 
which being prevented from escaping, by the stiff 
nature of the dough, occasions throughout the whole 
mass a number of vesicles, or air bladders, which 
render the bread light and porous. Some philoso- 
phers have been of ophiion that this fermentation is 
distinct fh>m every other, starch being the material 
decomposed; others, among whom, is Dr. Colqu- 
hon, affirm that it is identical with the vinous, and 
the circumstance of the steam arising from an oven 
of bread, yielding alcohol, goes very far to prove 
the correctness of tiis views. A manufactory has 
been erected in London for the purpose of collecting 
the spirit emitted by dough in the process of baking. 
It may not be deemed irrevelant to' mention here a 
method of making bread on a new principle, intro- 
duced by Dr. Whiting. It consists v in the decom- 
position of carbonate of soda dissolved in water, 
and mixed with flour so as to form the consistence 
of dough, then muriatic acid is added in the exact 
proportion for saturating the carbonate of soda, it 
is then ready for baking. It win be understood 
tiiat the acid combines with the soda, and forms 
chloride of sodium, or common salt ; the carbonic 
acid gas is set free, by which means the bread is 
rendered liffht^ as in tiie common process, and of a 
more uniform quality. 

The Acetoui.-— It is so called because after bodies 
have passed through it they become sour ; if liquid 
the result is called vinegar, or acetous acid. Although 
the vinous fermentation is most useful, yet this is 
the most common. Bread, or rather dough, becomes 
sour, if exposed to the air and sun; sugar and 
vrater is affected in the same way, and also most 
liquids which have passed the vinous fermentation 
will turn to vinegar. However such as are very 
strong, or which contain a large portion of spirit, 
resist the action of the air and sun until the spirit is 
evaporated ; oxygen gas is then absorbed from the 
atmosphere, and acetic acid is formed : should the 
liquid be nonflnpd in close vessels, it would be far 



less liable to ran into acidity. It is not to be 
inferred from the above that de acetous fiBrmenta- 
tion must be preceded by the vinous action ; on the 
contrary, acidity is often produced in substances 
where no trace of any previous decomposition is 
apparent ; many subetuices fbment in the stomach, 
and occasion acidity, witiiout the smallest reason to 
suppose that alcohol has previously been formed 
there; and sour pastes, sour jellies, meats and 
milk are but instances of the acetous fermentation, 
not preceded by the vinous. 

The Putr^ctive. — Is too common not to have 
been repeatedly observed in its effects. The condi- 
tions which are required for enabling tiie putrefective 
process to take place are moisture, air, and a 
temperature above the fireesing point. The nature 
of the chemical action in putrefection are exceedingly 
obscure — ^it takes place in vegetable and in animal 
bodies. Those which have pused through tiie oAer 
states of fermentation are equally liable to this 
process as those bodies which are not susceptible of 
either of them ; sometimes it proceeds rapidly, as 
in warmer climates ; sometimes so rapidly indeed 
that in a few minutes, sweet and whmesome meat 
becomes nauseous and putrid, putting on various 
colors, and exhaling ammonia, nitrogen, and sul- 
phuretted hydrogen. Vegetables decay more slowly, 
but the pracess of putrefliction sooner or later attacks 
and destroys them ; we see the decay of the hard 
trunk takes place as surely, though not so quickly, 
as that of the perishable grass ; and the foetid smell, 
mouldy appearance, or Mrthy residuum of the fUlen 
leaf; tiie stagnant solution, or the putrifying insect, 
is but a type and an example of that putrefactive 
fermentation which awaits all animated nature. 

w. fi. 

[Another kind of fermentation our correspoD<lent 
has omitted to notice ; it is called the Bihtminowt 
and is alluded to in the paper in the last number, 
on the formation of coal. Some have supposed that 
the luminosity seen in some decaying trees, in the 
phosphorescence of the ocean, and in various shell- 
iish when becoming putrid, is properly a distinct 
kind of fermentation, called the Eleeirieal, — Ed.] 

ORIGIN OF BITUMINOUS SUBSTANCES. 
( Resumed f rem page 62, and concluded, J 

Bitumen, Amber, and lffftft7e. — Bitumen may 
be described as an inspissated mineral oil ; it is 
generally of a dark-brown oolor, with a strong 
odour of tar. In the Odin mine of Derbyshure, a 
species occurs which is elastic, being of the consis- 
tence of thick jelly, and bearing some resemblance 
to soft India-rubber ; as it will remove the traces of 
a pencil, it has been named mhieral caoutchouc. 
Some specimens possess the color and transparency 
of amber ; the soft bitumensvnay be rend^ed solid 
by heat. 

From this bituminous substance to Amber we 
pass by an easy transition ; for black amber bears, 
both in its appearance and composition, a close 
resemblance to the solid bitumens. The nature of 
common amber is too well known to need remark ; 
its electrical properties, odour, combustion, and 
the fact of its inclosing insects, leaves, and other 
foreign bodies, indicate its origin and former con- 
dition. This substance is found in nodular masses, 
which are sometimes eighteen inches in circum- 
ference ; it occurs in beds of lignite, and on the 
coast of Prussia in a subterranean forest, probably 
of the newer tertiary epoch. Mr.^G. B. Sowerby 
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I having seen, at Baden» the branch of a 
tree converted into jet, and having the centre tilled 
with amber. In the brown coal of Mukaw, amber 
occors in the fossil coniferous wood, partly in dis- 
Beminated portions, and partly in the retiti'Vesseis 
thenuelvet g and fir-cones are frequently discovered 
which contain this substance on and between the 
scales. Amber has also been found in coniferous 
plants associated with ferns, in coal that is referred 
to the iq>per secondary formations. In fine, there 
can be no doubt that amber is an indurated resin, 
derived from various coniferous trees, and which 
occurs in a like condition in all zones, because its 
usual original depositories, the beds of brown coal, 
have been formed almost everywhere under similar 
drcumstanoes. 

A mineral substance, called MeUite^ or honey- 
comb, from its color, is foimd among the bitumi- 
nous wood of Thuringia. In its chemical compo- 
lition, and electric properties, it bears a great 
analogy to amber ; it is usually crystallized in small 
octahedrons. In the tertiary beds of Highgate a 
fossil resin, resembling copal, has been discovered. 

Th6 Diamond. ^-Tti^ chemical constituents of 
this substance are chiefly carbon or charcoal, and 
hydro|;en, wUh a small proportion of oxygen — the 
essential characters of vegetable matter. In the 
diamond we have the elements of pure carbon ; at 
a heat less than the mdting point of silver, it bums, 
and is volatilized, yielding the same elementary 
products as charcoal. Sir Isaac Newton long since 
remarked, that the refractive power, that is, the 
property of bending the rays of light, was three 
times greater in respeqt of these densities, in amber 
and in the diamond, than in other bodies ; and he 
therefore concluded that the diamond was some 
'-vtictuous substance that hod crystallized. Sir D. 
Brewster has observed, that the globules of air (or 
some fluid of low refractive poiver) occasionally 
seal in diamonds, have communicated, by expan- 
sion, a polarizing structure to the parts in immediate 
contact with the air-bubble, a phenomenon which 
also occurs in amber. This is displayed in four 
sectors of polarized light encircling the' globule of 
air ; a similar structure can be produced artificially, 
either in glass or gelatinous masses, by a compress- 
ing force propagated circularly from a point. This 
cannot have l]«ea the result of crystallization, but 
nust have arisen from the expansion exerted by the 
included air on the amber and the diamond when 
they were in so soft a state as to be susceptible of 
compression from a very small force; hence Sir D. 
Brewster concludes that, like amber, the diamond 
has originated from the consolidation of vegetable 
mattw, which has gradually acquired a crystalline 
form by the slow action of corpuscular forces. The 
matrix of the diamonds of Southern India is the 
sandstone brecia of the day-slate formation. Capt. 
Franklin observes that in Bundel Kund, diamonds 
are imbedded in sandstone, which he supposes to 
be the same as the new red sandstone, for there are 
at least 400 feet of that rock below the lowest dia- 
mond beds, and strong indications of coal under- 
lying the whole mass. 

Jnthracittt Cdnnel Coalf Plumbago* — ^The coal 
commonly used for domestic purposes in this country 
is bituminous coal ; containing, as b^o«e stated, a 
volatile, inflammable fluid, in a cellular structure. 
The stone-coal, or anthracite, as it is termed, 
appears to be coal deprived of its bitumen ; for it 
is well known that when basalt is in contact with 
coal, the latter is in the state of anthracite ; and in 



some instances is even conrerted into plumbago, 
the substance of which black-lead pencils are con- 
structed. Anthracite generally occurs in rocks of an 
earlier date than those which are strictly comprised 
in the carboniferous group ; but it is convenient to 
notice the nature of the rock in this place, in con- 
nexion with the substance of whose vegetable nature 
no doubt can exist. By a series of interesting 
experiments. Dr. MacCulloch has shown that there 
is a natural transition from the bitumen to plum- 
bago . Hydrogen predominates in the fluid bitumen ; 
bitumen and carbon in coal ; in anthracite bitumen 
is altogether wanting ; and in plumbago the hydro- 
gen also has disappeared, imd carbon only, or 
chiefly, remains. 

BIRD STUFFING. 

{Bctwnedfrompctge 30, andcvneluded.) 
Whatkyer care may have been bestowed upon the 
skinning and stuffing of the skin will be but thrown 
away, unless it be afterwards well mounted, that is, 
plaoed in an easy and natural position, its fieathera 
smoothed, its legs and wings properly bent, its eyes 
well set, and its beak corresponding to the attitude 
of its body. 

To attain perfection in mounting birds, consider- 
able skill, taiste, and knowledge of natural history 
is requisite. These qualifications cannot be com- 
municated, but the following hints may lead attention 
to the more difficult points, and direct the thoughts 
into the requisite direction. After the bird skin is 
stuffed as before directed, the first thing to be done 
is to place within their orbits the artificial eyes. 
These it need not be said must correspond widi 
their natural colors: thus the eyes of the canary 
bird, and, indeed, most small birds, are black; ' 
those of the pheasant red and black, and so on. 
The orbit of the eye v/ill hold a much larger globe 
than is to be seen outwardly ; when, therefore, the 
eye is properly placed, draw over the fr^nt part of 
it the eye-lid, with a wire or needle, or the eyes 
vrill i^pear staring and prominent ; and put under 
and around the lids a little strong gum-water, whidi 
will prevent them afterwards shnnking. f 

The next thing is to affix the specimen iq>on the 
sprig or branch which is to support it. This is 
done by boring two holes through the proper part 
of the sprig, for the wires connected with the feet 
to pass through. The toes are to be drawn down 
close, and properly placed — ^the wires twisted tightly 
around the sprig to hold it firmly, and the super- 
fluous ends of the wires cut off close. The intended 
position that the bird is to be placed in is next to I 
be considered : suppose a common sitting, or stand- 
ing posture, with close wings be required, it is 
necessary to bend the legs according to the natural 
habit of the birds. The water-fowl have them 
usually but little bent — ^the running birds, such as 
the partridge, quail, &c., more so, but still leas 
bent than those of rapid flight, and which roost at 
night. The attitude, however, of the specimen 
will make a great difference in this reflect. The 
head, neck, tail, and wings, are then bent, and 
fixed according to the expression intended to be 
conveyed. The wires, (which have already been 
placed up the legs, along the body, and through 
the skull,) are sufficient to poise the head, and 
bend the legs properiy. If the wings are noc 
required to be extended, it will only be necessary 
to put them into their proper position, and tie them 
round with a little fillet of paper until the bird is 
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dxy. If to be extended, yoa most pass a wire from 
the elbow joint, beneath the skin of each fpng into 
the body of the bird — these will r^adn them in any 
position in which they may be placed ; so also a 
wire passing through the nimp*bone into the body, 
will enable the stnffisr to elevate the tail in any 
required direction. 

It remains now only to arrange the feathers pro- 
perly, and this, as well as putting the bird itadf 
into its attitude, must be done while the sldn is 
soft and pliable. Wherever the feathers are rough, 
they must be laid smooth with a needle and then 
bound with a fillet or bandage of paper or linen 
ftstened on with a pin. The feathers of the wings 
and tail expanded by a narrow slip of card being 
placed above the feaUiers, and another piece below, 
expand the feathers carefully between them, and 
thenfesten the two pieces of card together, with 
three or four pins thrust through them. If a crest 
be required on the head, as in the peacock, or the 
feathers of the neck ruffled, as if in anger, it is only 
requisite to brush the feathers back with the fingers 
fer a day or two. The operation is now wholly 
complete, the specimen requiring nothing more 
tban to be dried ; this should be done by a draught 
of air. Aflsr three or feur days the various fillets 
of paper and card may be removed, and the whole 
will retain the exact position which may have been 
given it. We will conclude this bng article with 
a few remarks on the subject, taken firom various 
sources. 

Aiiitude qf Birdi.^Jf we wish the attitude of 
seizing on its prey, make the legs almost stretched, 
the daws extended, the head ami neck bent down, 
the wings very much raised, about three-quarters 
open, and convex above, the tail forming a tan, al- 
most perpendicular, and the body inclined towards 
the prey. 

If we wish the bird flying, extend its wings as 
much as possible, the tail wiU be horizontal and 
open, the neck forward and a little on one side, the 
olaws shut, and the feet pressed against the breast. 
Suspend it thus from the ceiling. 

If we prefer the moment of surprise, the perdi 
must be made obliquely, the left foot extended, the 
right on the contrary, very near the body and bent, 
i^s body thrown to the right, the wing of that side 
elevated and very much spread, the other less so 
and lower, the tail lowered, open and roofed — that 
is, sloped on each side, the neck raised and inclined 
to the right, the head leaning down, the beak open, 
and the eyes fixed on the object of its fear. This 
description may be applied to all birds of prey, and 
an infinity of others. 

Vulturea. — The king of the vultures is distin- 
guished by the wrinkles on the naked part of the 
head, and the caronucle, or piece of flesh, on the 
base of the beak ; the skin of these parts is red and 
bright blue, and the skin of the neck of a beautiful 
orange color. All -these colors disappear on the 
death of the bird. They may be restored by mix- 
ing the colors on a pallet, and painting the parts 
when perfectly dry. 

Climbing Birdt,-— The tail of these must always 
touch the upright stem at the extremity, and in 
mounting are to be placed upon an upright support. 

GeUUnacea, — The fleshy parts of the heads of 
cocks, &c., must be painted as described fSor 
vultures. 

Flamingo. — ^This is one of the birds the head of 
which is too large to pass into the neck. When we 
meet with obstacles of this nature, we bare the neck 



as high as possible, then o«t off the Mok and bfk|r 
the skin baiBk agaio. To take Mvay the reaMfoder 
of the vertebrsB and brain, mak« an inourion belund 
the head, and remove the eyee by the same openfaig. 
This being done, sow up this cut with very dose 
stitehes. 

Wei'fo9i§d JWrdr.— In these fowls we must take 
oare to spread the toes, and &c them to the stendl 
vrith very small nsdiB. 

Jhiei9 mast have ihe body netriy peryondieular, 
and the necks in tiie diape of the letter S. Their 
heads are too large to pass through the nedc 

Guiliemoiw, Puffm», Ptgmm, iir».^These bird* 
onght to have the neek, body, and feet, almost per- 
pendienlar. We mast be very earefel in "Hn^ing 
them, for their skin is rery often iWaished with a 
layer of fet or grease whioh easily spread*. 

PHOTOGENIC DRAWINGS. 

Mr. Robbet Mallbt has communicated to the 
Royd Irish Academy a nofioe of the discovery of 
the property of the light emitted by incandescent 
coke to blacken the photogenic paper ; and proposed 
it as a subetitate for solar light, or that from the 
oxy-hydrogen blowpipe with lime. One of the most 
important applications of the photogenic praceas, aa 
yet suggested, is its adaptatkm to the sdf-registering 
of long-continned inslanunentd observations. Un- 
less, iMwever, an artiflcid light, of a simple and 
not axpcndve duraoter, oaa be found to supply (ho 
plaee of solar light at night, the utility of thia 
qyplieation wifl be much limited. Few artifidd 
l%hts eadt enough of the ehemied rays to act mXk 
ccrtaUity on the prepared paper ; while those wliidi 
are known to aot wdl, as the oxy-hydrogen lima 
light, are ezpendva, and difficult to Bum^e. A 
eonsiderd)le time since, the author discovernl that 
the light emitted by incandeseent coke, at the 
" Twyer *' (or aperture by whieh the blast is ad- 
mitted) of a cupola or furnace for mdting cast iron, 
contained the diemicd rays in abundance; and 
on latdy trying the effect of this light on prepared 
paper, he found it was intensely blackened in 
about 45 seconds. In the single experiment made, 
the heat, which was condderable, was not separated 
from the light ; but the author proposed to make 
further experiments, in which this precaution will 
be attended to. There is no difficulty to be af^pre- 
hended in contriving an apparatus to bum a small 
quantity of coke at a high temperature. A diagram 
of an apparatus for this purpose was shown. 

At a meeting of <he Sodety for the Encourage- 
ment of the Useful Arts, hdd at the Royd Hotd, 
Princess-street, Edlnbur^, Dr. Fyfe described a 
proocss for obtaining photogenic drawings requiring 
no correction of the shadow, or having the lights 
and shadows imtransposed. The paper is first sa- 
turated with i^iQsphate of silver, mstead of nitrate. 
When a drawing is required, this phosf^te. pi^r 
is immersed in a sdution of the iodide of potass f 
and while stiU moist exposed to the light, with the 
object, the impresdon of which is to be taken, 
placed on it, and left till the whole of the paper 
exposed becomes ydlow, and when removed it ex- 
hibits a distinct representation of the object. In 
this proeess there is a tendency of the iodide to 
convert tiie dark phosphate to yellow iodide of silver, 
which it does instantly when the sdution is strong, 
but very slowly when it is weak, unless it is exposed 
to li|^t, and then the action goes on rapidly. It 
was observing this that induced Dr. Fyfe to try the 
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faflnence of light on phospliate paper besmeared 
with iodide of potaM, by which he was led to the 
diacorerj. Of course when an object which allows 
the light to pass through it differently is put on the 
pai:peT, thoee parts on which tiie denser portions of 
the object are placed still retain their darker color, 
the outer parts are tinged, jnst according to ihe 
transmission of the light. When impressions thus 
prepared are kept, they gradually begin to fade, 
owing to the continued action of the iodide of potass, 
and hence the necessity of submitting them to a 
presenratire process. After numerous trials, that 
which seemed to answer best was merely immersing 
them in water for a few ndnutes, and in some cases 
even allowing a stream of water to flow gentiy on 
them, so as to wash out the whole of tiie iodide of 
potasidum not acted on— in this way the agent which 
tends to discolor the blackened phosphate seems to 
be remoTed. 

ACTION OF VEGBTABLB SUBSTANCES, 

GUM, SUGAR, &c, IN CONTACT WITH 

METALUC OXIDES. 

M. BBcauB«KL, for a conriderable period, directed 
his attention to the means of submitting organic 
substances to the action of dectric currenti, with 
the Tiew of ascertaining tiie causes of some of tiie 
phenomena obseryable in those substances, particu- 
larly that of fermentation. It was already known, 
from the experiments of Cniikshank and Daniell, 
tiiat on exposing a solution of sugar andHmein 
water to the action of the atmosphere, small crystals 
of carbonated lime are produced on the surfoce ; but 
the cause of this phenomenon was entirely tmknown, 
although it was supposed that the carbonic add 
might perhaps be supplied by the atmosphere. M. 
. Becquerel, however, has by means of the following 
experiment, ascertained the real source of tiie acid. 
He plunged into a wide-mouthed bottie, filled* with 
barytes water, two tubes, (the lower parts of which 
were stopped with moistened barytes,) filled, the 
one with a solution of lime and sugar, and the other 
with a solution of sulphate of copper. 'The liquid 
contained in the first tube was connected with the 
positive pole of a voltaic pile, by means of a plate 
of platina,* and that in the second* tube with the 
nepitive pole, by means of a plate of copper. The 
moment this communication was established, the 
sulphate of copper was observed to be decomposed, 
the copper was precipitated in a metallic state on the 
copper plate, iho sulphuric acid was absorbed by the 
barytes, and the oxygen was transported to the posi- 
tive pole ; where, by a re-action on the carbon of the 
augar, it produced carbonic acid, which was imme- 
diately combined with the Ume. After the lapse of 
some days, small prismatic crystals of carbonate of 
lime were observed on the plate of platina, and 
continued to increase as long as there remained any 
lime^ in the solution. Gum, the compontat parts 
of which are nearly similar to those of sugar, pro- 
duced the same effect. In both cases, those portions 
of the vegetable substance which do not tend to the 
production of the carbonic acid, or of the water of 
crystallization of the carbonate, are converted into 
acetic acid. M. Becquerel was next led to ex- 
amine the simultaneous action of saccharine and 
mucilaginous substances upon the metallic oxides, 
through the medium of the alkalies and the earths. 
If hydrate of copper be acted on by water and lime, 
with the aid of heat, it becomes black, and probably 
passes into an andydrous state ; but if a very small 




quantity of sugar be added, a portion of 
is dissolved, tmd the liquid assumes a beauti 
tint, similar to that of a solution of oxide of c 
in ammoniac Honey and sugar of milk hav 
same properties, whidi, however, have never 
observed, except in saccharine substances. ~ 
and soda may be substituted for lime in this exp 
ment with a similar effect, except that their f 
of dissolving is greater, whereas that of barytes arl 
strontia is much less. Gum does not produce the 
same effect as sugar ; that substance when dissolved 
by water, is not precipitated by the alkalies and 
earths wUch we have just mentioned, but if a deu- 
toxide of copper, in a state of hydrate, be added, 
a flaky insoluble precipitate of gum and oxide of 
copper is formed. When thereVidsts in the solution 
a small quantity of saccharine i 
reacts immediately on the exo 
copper, which has been add 
gives a blue color to the solution^ In order, there- 
fore, to detect the existence of ghm and saccharine 
itter in any substance which contains both, it i§ 
iffident to add potash and caustic Kme to the 
blution, and then appli hydrate of copper to it. 



^tter in addition, it 
^of oxide, and of 
dives it, and 




tecoction of linseed pro- 
and as the soli^on 
ith blue, it is evident that 
If tBe solution be 
tects are different. If a 
and deutoiti4fi of copper. 



lucilage found inj 
the same effectj 
)mes slightly ting 
it contains saccharine^ 
acted on by heat, the^ 
solution of sugar, potash 

in water, be heated to the boiling tern Arature, the 
blue color changes successively to g»en» yellow, 
orange, and finally to red, and then aflthe deutox- 
ide is changed into protoxide. If oxiB of copper 
be then added gradually, ^ntil there fk no longer 
any protoxide formed, all the sugar is decomposed, 
and nothing remains in the solution but ^bonate of 
potash and a small quantity of acetate of the same 
base. 

The saccharine matter of milk, which, when cold; 
acts on copper and potash in the same manner 
as common sugar, acts differently when heated. The 
deutoxide of copper passes first to a state of protox- 
ide, and is then reduced to a metallic state. The 
oxides of gold, silver, and platina, submitted to the 
same tests as the oxide of copper, are reduced to a 
metallic state, while the oxides of iron, sine, and 
cobalt do not undergo any change. The deutoxide 
of mercury is reduced to a metallic state by potash 
and the saccharine matter of milk ; it then, in con- 
sequence of the water which is interposed between 
the parts, presents itself under the form of paste. 
Under this form, the mercury may be applie-d to 
glass without the necessity of using tin -foil ; it is 
suffident to spread the paste in a very thin layer, 
and heat the glass slightly, to remove the water 
which is interposed. Lime, barytes, and strontia, 
when acting by means of heat on the deutoxide of 
copper and saccharine matter, do not form compo- 
sitions similar to those of the alkalies. Lime, for 
instance, does not convert the deutoxide into a 
protoxide, or a mej^lic state ; it occasions a pred- 
pitate of an orange-yellow color, formed of the 
protoxide of copper and lime. In the same manner, 
proto-cuprates of barytes and strontia are pred- 
pitated. 

These are the prindpal results of M. Becquerers 
experiments, which have considerable importance, 
as showing the intimate connection between the 
electric and chemical systems. 
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REVIEW. 
A Oourte 1/ SiffM Leeture» on Bketricity, G^- 
vontrnt, Magnetism, and Bleetro^MaffneHmn. Bf 
Henry M, Noad, London : 8eoU, Webeter, and 
Co,, p. 382. 

No one of the phyacal sdenoes, with perhaps the 
ezception of chemistiy, has been of late years so 
much studied as electricity, considering that term 
in its widest interpretation, as including magnetism, 
&c., and yet strange as it must appear, upon nq 
one science whaterer have their been so few books 
published. The last age had CaTallo, Adams, 
Singer, and numberless other writers ; but for the 
wonderful cUscoveries of our own day no chronicler 
appeared; we therefore hailed with delight the 
announcement of these lectures, and hastened lo 
procure a copy, anxiously hoping to fint hundreds ' 
of new and delightful experiments, calculated to 
convince the philosopher by their ^thl^and hnport- 
ance, and to enchant the amtteur by their bi^lliancy 
and variety. 

In this w^ were at ^rst somewhat disappointed, 
until looking at the preface, we find that the primary 
object and aim of the author has been *' to show in 
as jmteresting, concise, and dear a manner as possible, 
the identity of the deckicity derived from different 
sources, and that the work does not pretend to a 
scientific character, or to convey original infor- 
mation." As such, therefore, we must regard it, and 
not expect more from the author than his pkn pro- 
posed, but ratiier see if he has a<?aomplished wpll his 
object, and this we are bound to confess is the case.^ 
Priestly's ** History of Electrirfty" gave ii wAiOva^t 
of the sdence during its infancy ; the present worlK 
continues it till now, showing the progreu of 'disco- 
very and research under the hands of Biot, Faraday, 
Davy, De Luc, Daniell, Mullins, Barlow, Brewster, 
Ritdue, Wheatstone, and others, and recording 
just so many experiments as are necessary to explain 
the subject, and no logical reasoning or mathemati- 
cal demonstration. /The absence of these therefore 
prevents the work being scientific, while the paudty 
of experiments, and st^ greater neglect of appara- 
tus, (there being but very few instruments described,) 
prevent it being so popular and useful as it might 
have been made ; yet as a history of the science it 
is to be recommended, and the more so as it com- 
prisesin asma!l«ompass, that valuable matter hitherto 
scattered over a wide extent of literature. We give 
the foUowing extract as being among the best in 
the book: — 

** The Ditcovery qf the Mariner's Compass, — ^A 
Neapolitan, named Havio Gioia, who lived in the 
thirteenth century, has been r^arded by many as 
the inventor of tiie compass. Dr. Gilbert affirms 
that Paulus Venetus brought the compass from 
China to Italy in 1260 ; and Ludi Yestomannus 
Asserts, that about 1500, he saw a pilot in the East 
Indies direct his course by a magnetic needle like 
those now in use. The variation of the needle was 
discovered two hundred years ago, before the time 
of Columbus, but the variation qf the variation, 
toat is, the fkct that variation was not a constant 
quantity, but varied in different latitudes, was first 
mscovered by the discoverer of America^ as appears 
from the following extract from * Irving's Life and 
Voyages of Columbus,' vol. 1, p. 201. * On the 
23rd of September, 1492, he perceived about night- 
fidl, that the needle, instead of pointing to the north 
star varied but half a point, or between five and six 
degrees, to the north-west, and still more on the 



fidlowing momiog. Strode witii tkia droamttMioe, 
he observed it attentivdy for tiiree days, and found 
that the variation increased as he advanced. He at 
first made no mention of thU phenomenon, knowing 
how ready his people were to take alarm ; but it 
soon attracted the attention,^ the pflots, and filled 
them vrith consternation. inNined as if the laws 
of nature were changing as they aoWi^oed, and that 
they were enteri^ into another world, subject to 
unknown influences. They apprehended that the 
compass was about to lose its mysterious virtues; 
and without this guide what was to become of them 
in a vast and trackless ocean. Columbus tasked 
his science and ingenuity for reasons with which to 
allay their terrors. He told them that the direction 
of tiie needle was not to the polar star, but to some 
fixed and invisible point. The variation was not, 
caused by any fiiiling in the compass, which like the 
otl^er heavenly bodies had its changes and revolu- 
tions, and every day described a circle round the 
pole. The high opinion that the pilots entertained 
of Columbus, as a profound astronomer, gave weight 
to his theory, and their alarm subsided.' " 

inscjSZSaEs! 

Optiedt Deceptions, — If two equal cog wheds be 
cut out of card-board, placed upon a pin, and whirled 
round with equal vdodty in opposite directions, 
instead of producing a hazy tint, as one whed would 
do, or even as the two would, if revolving in tha 
same direction, there is presented an extraordinary 
appearance of a fixed wheeL Again, if one whed 
move somewhat taaXes than the other, then the spec- 
tral whed appears to move slowly round, if the cogs 
be cut slantwise on both wheds, the spectrd whed 
in like manner exhibits slant cogs ; but if one of the 
wheels be turned, so that the cogs shall point in 
opposite directions, then the spectrd whed has 
straight cogs. If wheels with radii, or arms, be_ 
viewed when moving, then similBr opticd deceptions 
appear ; and though the wheds move never so Cut, 
yet the magic of a fixed whed will be presented, 
provided they move with equd vdodties. If they 
overlap each other, even in a small degree, then 
very curious lines wiU be seen. Mr. Faraday avails 
hiinsdf of a mafi;ic lanthom for the purpose of show- 
ing a series of deceptions at produced by shadows. 
Thus, with the two wheds mentioned, if only one 
is turned in the sunlight, a shadow corresponding 
to its appearance will be produced ; but if both are 
turned in opposite directions the shadow is no longer 
uniform, but has light and dark dtematdy, and 
resembles the shadow of a fixed wheeL Perhaps 
the most strikipg experiment is the following:— 
A paste-board whed has a certain number of teeth, 
or cogs at its edge — a little nearer the centre is a 
series of apertures, resembling the cogs in arrange- 
ment, but not to the same number. Still nearer 
the centre is another series of the same apertures, 
different in number, and varying from the former. 
When this whed is fixed i^n another, with its face 
hdd two or three yards from an Ulumioated mirror, 
and spun round, the cogs disappear, and a greyish 
bdt, three inches broad, becomes visible ; but on 
looking at the glass, through the moving wheel, 
appearances entirdy ehange^-one row of cogs, or 
apertures, appears as fixed as if the whed were not 
moving, while the other two give an opposite result; 
shifting the eye a little, other and new appearances 
were produced, Mr. P. states, that the combinations, 
as to color, form, and other circtmistances, are 
intiumerabls. 
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The PhenakUHcope or Stoboscope^Tbaaamnt&rt^ 
inftmment consisto of a taming whed upon wbtcfa 
figures are seen to waOk, jump, pamp water, &e. 
ne didc or whtel shoold be of stont card-board, 
upon whidi sboiild be painted, towards the edge, 
Hgores in eight or ten postures. Thus if it is wislMd 
to represent a man bowing, the first position is a 
man standing upright ; in the seeond, his bodj has 
a slight inclhiation ; in the Ihird,. still more ; and 
so on to the sixth position, where the body is most 
bent ; the fonr following represent the body return- 
ing gradually to its erect posture. Between each 
of the figures, on the wheel, should be a slit, three- 
fourths of an inch long, and one-fourth of an inch 
wide, in a direction parallel with the radii of the 
wheel, and extending to an equal distance from the 
centre. To work this instrument, placethefigured side 
of the wheel before a looking glass, and cause it to 
rerolye upon its centre ; then look through the slits 
or apertures, and you may obsenre, in the glass, 
the figures bowing continually, and with a rapidity 
proportioned to the rate at which the wheel turns ; 
the illusion depends on the circumstance, that the 
wheel between each aperture is coTcred, while the 
figure goes fordier ; that the deception may be com- 
pete, it is necessary that every part of the figures 
not bowing should be at an equid distance fi>om the 
eentre of the wheel and from the slits ; also that 
the figure possess equal thickness and color. 



ANSWERS TO QUERIES. 

25 — How arefisfil woodt cut and ground, «o at 
to befit microscopic objects ? Answered on page 56. 

26 — Where can /mil animakuiei be purchased T 
Of Mr. Samuels, Fteet Street ; of Mr. Stutchbury, 
llieobald's Road, and of most opticians. 

27 — Why does rotten wood shme in the dark t 
Some ha.Ve supposed that a peculiar kind of fer- 
mentation takes place in certain kinds of wood, 
decaying fruit, &c., which gives rise to phosphu- 
retted hydrogen. Others think that the putrescence 
of these bodies give life to minute luminous insects. 

33 ifnd 34 — Whence arises the singing qf a tea- 
kettle f^-^And what occasions the rumbling noise 
when hot iron is plunged into cold water, or steam 
let into a cold vessel / In the first case, when a 
piece of hot metal is plunged into water, the sur- 
face of water in contact with it is instantly con- 
verted into steam, and by its sudden expansion into 
a much greater volume, like gunpowder when 
ignited, causes a violent vibration, which is greater 
as the metal is hotter. In the case where steam is 
let into a cold vessel, the phenomenon is reversed, 
for, on the entrance of the steam, part of the air is 
driven out to make way for it, but the next instant 
the steam being rapidly condensed, a vacuum is 
produced, which the air rushing in to fill up pro- 
duces the noise referred to. The singhig of a tea- 
kettle has a very similar origin. The water as it 
becomes hot ratifies the air above it, which, in its 
escape, passing through the smaU cavity around the 
lid, produces tiie noise referred to. 

38 — What is the cause qf magnetism 7 To inquire 
into the cause of the great forces of nature, such 
as magnetism and many others, must lead to imper- 
fect conclusions, as we know them only by their 
eflfects. Thus the cause of gravitation is hidden 
from us, though its effects are w^ known. Thus 
it is with the attraction of cohesion. Magnetism is 
supposed to be caused by the electric fluid, which 
passing in one direction occasions magnetic currents 



in another, but whether this fluid causes another 
fluid to* be formed, or merely becomes percepHble 
to us, is unknown. 

39 — Why is the rainbow a ring, and not a circular 
disc 7 The reason is, that the rays of light passing 
through the drops of water only reach the eye of 
the obiBerver, within a certain angle : that is, there 
is a limit on either side of the Ik>w, beyond wfaieh 
the observer does not see the different rays refiracted. 

^^—What is the best mode qf kiUing insects m- 
tended for specimens 7 Pierce the thorax with a 
pin, and put the insect thus fiutened to a oork, in 
a wine glass, with a burning sulphur match, or dse 
put upon it a drop of prussie add. 

45 — Does alcohol exist in any living vegetable t 
No. Alcohol is not the product of vitality : it can 
only be generated by fermenting those vegetables 
whiich contain saccharine matter ; but be it observed, 
that certain juicy fruits may undergo the vinous fer- 
mentation, even when hanging on the tree, and 
hence become intoxicating ; but this does not annul 
the fact of alcohol being the result of decompotitioiiy 
because firuit when frdly ripe, is no longer a part of 
the living plant, but merely continued attached to 
it. Grapes in warm countries are on the vines till 
dead ripe, though we very much doubt if the sto^et 
of the ancients usually getting drunk by eating 
grapes be at all to be depended upon : the bunehea 
of grapes put into the hands of bacchanals being 
merely significant of wine, tiie product of the grape. 

46 and 48 — See answer to Query 38. 

49 — What is the reason that the gold leqf, through 
which the electrical shock is passed, becomes em- 
bedded in the glass between which k is placed 7 
Because the surface of the glass ^fid the gold leaf 
are, by the shock, partially melted at the same 
moment, and therefore they cohere. 

50 — By photogenic drawing can any qf the pri- 
mitive colors be produced 7 Not any, except the 
violet. The only colors produced are various shades 
of violet, brown, and black. 

51 — What is the composition^ the marmormtum 
cement as used by dentists 7 Mastic varnish and 
{faster of Paris. (See page 360.) 

52 — Where are the clouds when the air is clear T 
Clouds are masses of vapor, more or less dense ac- 
cording to circumstances, floating near the surfoce 
ready to fedl, in rain, snow, &c., as soon as the air 
by any cause renders them a Httle more dense, or 
else rising higher whenever a diange of temperature 
renders t&em more buoyant, until they exist not ia 
the state of condensed masses, but of vapor diffused 
all around. 

53 — Why does the wind come in gusts 7 When 
any portion of the atmosphere is heated, conae- 
quentiy rendered Hght, it becomes displaced by that 
part which is more dense, and vice versa, Varioua 
modifications of these causes, produce the different 
kinds of wind, which, when attended with a rapid ac- 
tion of short duration, are denominated gusts of wind. 

hA^Can Fishes be said to breathe 7 Yes. They 
respire by means of broncluK, which are internal 
in the adult, and are often preceded by external 
bronchise in the young. The lungs are always rudi-. 
mentary, sometimes in the form of a short, single air 
bag, sometimes divided or ramified, and generally 
communicating by an air duct wit^ tiie intestine^ 
stomach, and oesophagus, but seldom aiding in re.. 
spiration. The quantity of air consumed by fishes 
is very small, which enables them to remahi under 
water a considerable time without rehiring. 
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THE AUTOMATON SHIP AND SEA, 



There have been lately exhibited in London, in 
▼arions of the clockmal^ers' and jewellers-' shops, 
models of ships put in action by annexed machinery, 
and having the various rolling and pitching motions 
which natarally occur with real vessels. It is one 
of the most successful attempts at imitative motion 
ever accomplished. It is perfectly free from all 
those staccato effects which generally mar the finest 
productions of clock-work, and it faithfully exhibits 
the easy, ever-varying, and ever-blending changes 
of position and surface, which a steady stiff breeze 
•will produce on a flowing sea, and a vessel under 
full sail. 

The sympathy, if we may so term it, of the ship 
with the sea, is admirable ; when she seems to over- 
take a wave, her bow slides up its side, and is pro- 
jected into the air ; as she rides on its breast, her 



item also becomes elevated, and her deck is, for 
an instant, horizontal ; and then, as she leaves it, 
her bow is depressed, and she sinks bodily down 
into the succeeding hollow. 

Though the effects are so perfect, yet the 
mechanism, it will be evident, is very simple. It 
is concealed in the model from the observer, by a 
membrane, which is attached to the hull, and tiience 
extending to the borders of the machinery-chest, is 
there fieistened. This membrane is very delicate in 
its texture, and extremely pliant ; it is not strained 
tight, but, on the contrary, left very full ; and its 
surface is painted to represent an agitated sea. 
In all the elevations and depressions of the vessel, 
this membrane of course accompanies it ; but to 
the spectator, the motions of the vessel seem to be 
the effect and not the cause of the waves* 
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In the diagram, one of the containing pktes of 
the machinery U removed to show the connexion 
of the parts. A spring contained in a barrel A 
communicates motion to the wheel B, by means 
of the pinion in the centre of it ; this works the 
wheel Cf which is connected with and turns the 
wheel D ; the wheels C and D having tiie same 
number of teeth. The force is continued onward 
to the scapement wheel F, which, working into an 
endless screw attached to a fly, serves the purpose 
of equalizing the movement, preventing tiie ma- 
chinery suddenly running donm ; it answers, how- 
ever, no object in communicating either of the 
motions of the vessel itselfi This is accomplished 
by means of levers attached to cranks w>rking from 
the centres of the wheels C and D{ the other end 
of those levers being attached to the side of the 
vessel at two points, as represented underneath the 
membrane. Also to the same part, or still better 
to the keel, is attached the bent lever F, resting on 
a fulcrum I, which is continued beyond to any 
^convenient length, and has near its end a moveable 
wheel attached. 

Supposing the lever F to be removed, the cranks 
-and the levers vertical, and the machinery in 
action, it will be aeen by examination, that motion 
would be communicated to the vessel, but that it 
would be simply vertical, a jnere up and down 
^movement, and that the dedk would be always 
parallel to the line in which it lay at starting ; if 
we add the lever F, centering it midway between 
the points where the levers from the wheels are 
fastened to the side of the vessel, a very small but 
scarcely perceptible variation would be produced, 
but if we now place its centre-pin nearer to the 
centre-pin of one of the shafts than to that of the 
other, we shall have the motion of the two levers 
M controlled by the lever F, that they move both 
aicending and descending, with different and dif- 
fering velocities ; so that the stem and the stem 
4}i the ship will rarely remain for two successive 
instants in the same level phme. 

The invention is French, and patented. The 
names of T. C. Cailly and Eude, are stamped upon 
•the machinery case. 

THE CLOCK PENDULUM. 

It is controverted by Gralileo and Huygens which 
of the two first applied the pendulum to a clock. 

After Huygens had discovered that the vibration 
made in arcs of a cycloid, however unequal they 
might be in extent, were all equal in time, he soon 
perceived that a pendulum applied to a clock, so as 
4o make it describe arcs of a cycloid, would rectify 
the otherwise unavoidable irregularities of the 
• motion of the clock ; since, though the several 
causes of these irregularities should occasion the 
pendulum to make greater or smaller vibrations, 
-yet, by virtue of uie cydoid, it would still make 
them perfectly equal in point of time: and the 
motion of the clock governed by it would, there- 
fore, be preserved in equal regularity. JBut ioA 
difficulty was, how to make the pendulum describe 
arcs of a cycloid; for naturally the pendulum, 
being lied to a fixed point, can only describe 
regular arcs about it 

Here Huygens contrived to fix the iron rod 
or wire, which bears the ball or weight at the top, 
to a silken thread, placed between two cycloidal 
cheeks, or two little arcs of a cycloid, made of 
metal. 



Hence the motion of vibration, applying suc- 
cessively from one of those arcs to tiie other, the 
thread, which' is extremely flexible, easily assumes 
the figures of them, and by that means causes tiie 
ball or weight at the bottom to describe a just 
cycloidal arc. 

This is, doubtless, one of the most ingeidous 
and natfvl inventions many ages have produced, by 
means of which it has been asserted, that ^ere 
have been clocks wiAch would not vary a sin^e 
second in several days; and the same invention 
also, gave rise to the whole doctrine of involute 
and evolute curves, with the radus and degree ot 
curvature, &c. 

It is true the pendulum is still liable to its 
irregularities, how minute soever they may be. 
The silken thread by which it is suspended shortens 
in moist weather, and lengthens in dry, by which 
means the length of the whole pendulum, and 
consequently the times of the vibrations, are 
somewhat varied. 

To obviate this inconvenience, M. de la Hire, 
instead of a silken thread, used a fine spring, 
which was not indeed subject to shorten or lengthen 
from those causes; yet he found it grew stiffer 
in cold weather, and then made its vibrations 
faster than in warm, to which also we may add 
its expansion and contraction by heat and cold. 
He, therefore, had recourse to a stiff wire or rod, 
from one end to the other. Indeed by ttaa 
substitute he renounced the advantages of the cy- 
cloid; but he found, as he says, by experience, 
the vibrations in circular arcs are performed in 
times as equal, provided they are not of too great 
extent, as those in cycloids ; but the experiments 
of Sir Jonas Moore, and others, have demonstrated 
the contrary. 

The ordinary causes of the irregularities of 
pendulums ; Dr. Durham ascribes to the alterations 
in the gravity and temperature of the air, which 
increase and diminish the weight of the ball, and 
by those means make the vibration greater and 
l^ ; an accession of weight in the ball being found 
by experiment to accelerate the motion of the 
pendulum, for a weight of six pounds added to 
the ball, Dr. Durham found, made his dock gain 
three seconds every day. 

A general remedy against the inconveniences of 
pendulums is to make them long, the ball heavy, 
and to vibrate but in small arcs. These are the 
usual means employed in England ; the cycloidal 
cheeks being genendly neglected. 

Pendulum clocks, resting against the same rail, 
have been found to influence each other's motion. 



ANIMAL HEAT. 

The natural temperature of man is so constant 
and equable, that a thermometer bulb being placed 
under the tongue, the mercury will be found to 
stand at nearly the same degree (96*^ in the hot- 
test climate, as at the poles. This heat is very 
little dependent upon external circumstances, and 
the investigation of its origin is worthy the attention 
of the sdentific. For the first consistent theory 
of the production of animal heat we are indebted 
to Dr. Crawford. He considered that arterial 
blood has a greater capacity for heat than venous 
blood, and common air than carbonic acid .gas. 
To make his theory intelligible, I should premise 
that the circulation of the blood is performed in 
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fhe fdlowing manner :-~Th0 blood is propelled from 
the heart into ^e arteries — ^it is distribnteid through- 
oat the body and returns again to the heart through 
the veins : hi respiration a remarkable change takes 
plftoe throogh the medhim of the air in the hrngs ; 
the black Tenons blood being exposed to the air 
is converted into florid arterial blood; a certain 
proportion of oxygen is withdrawn from the air, 
and a corresponding Tolnme of carbonic add gas 
eliminated ; such is the process of the circulation 
and mngu^ieaium of the blood» and on this was 
Crawford's theory founded. When the carbon of 
the venous blood unites wiUi the inspired oxygen, 
and forms carbonic add, the less ci^wcity of this 
A Hpi common air for odoric, must cause an in- 
^ crease of ten4>eratare ; but the blood, having 
changed from yenous to arterial, has acquired a 
greater capacity than before, and absorbs the heat 
given out by the carbonic acid. The blood, of 
course, does not become wanner; because the 
amount of heat is no more than enough to render 
its temperature equal to what it was before. The 
body in this way acquires a fund of caloric, and 
yet the lungs, the laboratory in which it is acquired, 
do not experience any elevation of temperature. 

Another and very different hypothi»is has been 
advanced by that illustrious physiologist. Sir Ben- 
jamin Brodie. He refers tiie generation of animal 
heat solely to the nervous system. He divided the 
spinal marrow of many of die inferior animals, and 
at the same time kept up respiration by artificial 
means ; but though Uw sanguification of the blood 
«was effected, though carbonic add was duly 
eliminated, tiie temperature of the animals rapidly 
ell. He therefore condudes, that animal heat 
depends much more upon the influence of the 
nerves, than any chendcal changes occurring in 
respiration. 

Such are the most plausible theories yet ad- 
Tanoed to account for the subject under our notice ; 
let me now examine their comparative merits. 
The hypothesis of Crawford is untenable in its 
ftdl extent, for recent investigations haye shown 
that there is no diferenee, in capadty for heat, 
between yenous and arterial blood; consequently 
the comer-stone of this theory is shaken. Again, 
the experiments of Brodie are not beyond cavil, 
for other physiologists assert, that animal heat may 
be maintained for some time by the aid of artificial 
respiration, even when all connection has ceased 
between the brain and lungs. Such is the position 
in which the matter at present rests; tiiere is 
a vital and chemical hypothesis. I am inclined 
to think that a modification of Crawford's views 
may be adopted with much plausibility ; it is going 
too fiu* to say, that the arterislization of the blood 
has nothing to do vrith the maintenance of the 
vital temperature— one of the great functions per- 
formed by respiration is the evolution of much 
carbcmic add from the sjrstem; now we know, 
that the disengagement of carbonic add is often, 
or I may say always, accompanied by evolution 
of caloric-— sudi as in combustion and fermentation, 
and to say the least of it, there is a remarkable 
paralldism between combustion and respiration. 
Warm-blooded •wimftU are observed to consume 
the most oxygen, and in proportion as their respi- 
ration is perfect, are they found to possess the 
most animal heat. Thus reptiles and fishes are 
yery little warmer than the elements they inhabit. 

W. PRBSTON. 

[Our correspondent is, perhaps, Bot aware of 



the recently-promulgated tlieory of Dr. J. Bf. Whm, 
(see Philosophical Magazine, March, 1839,) who 
has gone far to prove tluit the incessant contractions 
and dilatations cf the arteries during life must 
prove an efficient source of animal heat. The Dr. 
was led to this infierenee by having observed that 
caoutdiouc has the property of evolving heat when 
suddenly stretched. To prove tiie accuracy of his 
supposition, that other bodies might be endowed 
with a dnilar property, he took the aorta of a 
bullock, and was gratified in being enabled to verify 
his previous conjecture. The experiment he de- 
scribes as follows : — *' Having cut off a circular 
portion of the descending arc of the aorta, about 
an inch in length, I laid it open, and carefully 
dissected out the elastic coat, and taking hold c^ 
it by each extremity I pulled it to and fh> with a 
continuous jirking motion, (in imitation of the 
systole and diastole of the artery,) for tiie space of 
about a minute. When, placing it upon the bulb of 
a thermometer, I had tiie sati^Bustion to find that 
after it had remained two minutes, the mercury 
had risen as many degrees. On removing the 
thermometer, the heat immediately began to di- 
minish." The Dr. took every precaution to prevent 
the heat arising from his hand, breath, &c., and 
condudes that Ihe wkole of the heat derdoped in 
the animal economy can, by this theory, be satb- 
fectorily explained, and also that the variations of 
animal temperature, arising from topical inflanuna- 
tions, exerdse, the chemical functions of the 
yiscera, febrile disorders, and decrease of animal 
heat in old age, can be more readily accounted for 
by this mechanical theory, tiian by dther that of 
Dr. Crawford, or Sir B. Brodie.— Ed.] 

NATURE OF PETRIFACTION. 

In many instances we find a mere substitution ^ 
mineral matter for the original animal or yegetlible 
substance. Sudi are those casts of sandstone, 
indurated clay, and other consolidated materialsr 
which bear tiie forms and impressions of organic 
bodies, but possess ndther the internal structure, 
nor any yestige of the constituent substances of tiie 
original. Casts and impressions of shells, of the 
stems and leaves of plants, and of fish-scales ; the 
flints, which derive their form from echinites, &c.r 
are fomiliar examples of this process. 

In genuine petrifru^ons a transmutation of the 
parts of an organised body into mineral matter 
takes place. Patrin, Brongniart, and other philo- 
sophers, suppose that petrifru^on has frequently 
been effected suddenly, by the combination of 
gaseous fluids with the constituent prindples of 
organic structure. It appears, indeed, certain, 
that the conversion into silex both of animal and 
yegetable substances, must, in the mqority of in- 
stances have been almost instantaneous, for the 
most delicate parts, tiiose which would undergo 
decomposition vrith great rapidity are often pre- 
served; such, for instance, as tiie capsule of the 
eye, the membranes of the stomach, the soft bodies 
of mdusca; and in plants, the cellular and vas- 
cular tissue, and even the pollen. The fact of the 
silidfication of trees in loose sand, and of the 
bodies of molusca in their shells, as in the fossil 
oysters firom Brighton, whUe ndther the sand in 
the one instance, nor the shells in the other, are 
impregnated vrith silex, cannot be explained by the 
infiltration of a siliceous fluid into cavities left by 
the decomposition and removf^ of the 
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•nbstance. A combination of gaseous fluicb, with 
the constitaent principles of the animal or Tegetable, 
ehanging the latter into stone, without modifying 
tiie arrangement of their molecolesy so as to alter 
forms, seems tiie only mode by which such a trans- 
mutation can have been effected. The production 
of congdation, by a simple abstraction of caloric, 
is akin to this change ; but petrifaction is induced 
by the introduction of another principle. As to 
density, the most subde gaseous fluids may acquire 
the greatest solidity ; as, for example, in the union 
of oxygen with metallic substances. Oxygen is 
supposMl by Patrin to be a chief agent in the phe- 
nomenon of petrififtction, by its combination with 
the phosphoric principle, which is present in or- 
ganized bodies. 

Artificial Peffifactiont* — Last year M. Goppert 
published the result of an interesting inrestigation 
of the condition of fossil plants, and the process of 
petrifaction. BIr. Parkhison had remarked, that 
the leaf in ironstone modules might sometimes be 
separated in the form of a carbonaceous film ; and 
M. Gfoppert haying lately found similar examples, 
was induced to undertake a set of experiments. 
^He placed fern leaves in clay, dried them in the 
sha^, exposed them to a red heat, and obtained 
striking resemblances to fosnl plants. According 
to the degree of heat, the plant was found either 
brown, shining black, or entirely lost, tiie im- 
pression only remaimng ; but in the latter case the 
surrounding clay was stained black, thus .indicating 
that the color of the coal shales ifl from the carbon 
deriyed fiftmi the plants they include. Plants 
soaked in a solution of sulphate of iron were dried 
and heated till every trace of organic matter had 
disappeared, and the oxyde was found to present 
the form of the plant. In a slice of pine-tree the 
punctured vessels peculiar to this family of vege- 
tables were perceptible. These results by heat 
ate pMibably produced naturally, by the action of 
moisture undier great pressure, and the influence 
of a high temperature. 

Fotnlization of Wood, — Sometimes the most 
minute structure is preserved, as in the vessels of 
pidms and coniferse, which are as distinct in the 
fossil as in the recent trees. From this stete of 
perfection, we have every degree of change, to the 
last stage of decay; the condition of the wood, 
therefore, had no influence on the process. The 
hardest wood, and the most tender and succulent, 
as for instance, the young leaves of the palm, are 
alike silidfied. In some instances, the cellular 
tissue has been petrified, and the vessels haye 
disappeared; here sUicification must have taken 
place soon after the wood was exposed to the action 
of moisture, because the cellulsur structure would 
soon decay ; the process was then suspended, and 
the vessels decomposed. In other examples, the 
vessels alone remain ; a proof that petrifaction did 
not commence till the cc^ular tissue was destroyed. 
The q^edmens where both cells and vessels are 
silicified, show that the process began at an eaily 
period, and continued till the whole vegetable 
structure was transmuted into stone. Dr. Turner, 
in some adnnrable comments on the subject of 
petrifi&ction, remarks, tiiat whenever the decompo- 
ntion of an organic body has begun, the elements 
into vdiich it is resolved are in a condition peculiarly 
favorable to their entering into new combinations ; 
and that if water, charged with animal matter, come 
in contact with bodies in this state, a mutual action 
takes place, new .comlMnations result, and solid 



partides are precipitated, so as to oecapy tiie pkeo 
left vacant by the decomposed organic matter. 

Mr. Parkinson, hi corroboration of his opinion 
that wood undogoes bituminizatioa before it be- 
comes petrified, mentions, tiiat a specimen of wood 
from Walton, wlildli was changed into marble, and 
took a beautiful p<dish, left, upon r em ovin g the 
carbonate of lime by muriatic acid, a mass of light, 
inflammable, bituminous wood, which possessed a 
volume almost equal to its original state. 

Petrifaction hy Flint. — The various forms in 
which silex is found, are proved to have been 
depoidant on ite state of solutioo; in quaHs 
crystals it was entirely dissolved, in aga te and 
duilcedmiy it was in a gelatinous state, ^aa^f^Jm* 
a spheroidal, or orbicular du^osition, according to^ 
the motion given to ite molecules. Ite eondition 
was also mo£fied by the influence of organic matter* 
In some polished slices of flints from Bognor the 
transition f^om flint to agate, chalcedony, and 
crystallized quarte, is beautifully exhibited. The 
shell of an echinus, in the possession of Dr. Man- 
tell, is transmuted into crystallized carbonate of 
lime, and the lower part of the cavity ooonpied fay 
flint, the upper surface of the latter bdng covered 
by crystals of calcareous spar. The.ciurious fact 
that the shells of the echinites in the chalk are 
almost invariably filled with flint, while the cmste- 
ceous covering is converted into calcareous ^wr, is, 
perhaps, attributable to the animal matter of the 
echinus having undergone silioification; Ibr the most 
organized parte are those whidi appear to have 
been most susceptible of siliceous petrilhction. In* 
anotiier spedmen in Dr. Mantell's nraseum, the 
body of an oyster is turned into flint, v^iile the 
diell is, as usual, carbonate of lime. The riiells of 
molusca, the crustaceous skeletons of echini, and 
the bones of the belemno-sepise, appear to have 
possessed too Uttie animal matter, and to have 
been too mudl protected by calcareous earth, to 
have become silicified ; they are dianged into 
spar by water charged with carbonic acid gas, 
ha^ong insensibly dfected the crystallisation of 
their molecules. 

MACHINE TO COVER WIRE WITH 
SEALING WAX. 

CoNSTSucT a vessel in the shape of a segmoat of 
a cylinder; let the distance, A B, (see fig.,) be 




about fSrarteen indies, and the versed side, or 
depth, about five inches, the breadth two inches. 
At A is fixed a small deep grooved pulley, and at 
C is another, about one and a half inck in diameter, 
also de^ly grooved : at D is soldered a stout wire, 
bent as in the figure. E is a small cylinder of 
brass, wi<h a hole through it in the direction of 
ite axis, a littie larger than ^be nse of tiie wire 
intended to be covered ; the diameter of the aper- 
ture may vaif according as we may wish to give 
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ft thick or a thin oofering to the wire. Serenl 
cylinders oof^t to be made of difoent boree, to 
aooommodate wire of different sises. The cylinders 
hare small steel centres, as represented at F, which 
fit sererally into a steel fMc or spring. The 
bottom part of Hm sted spring fits into a tobe 
at the end of B, where is a cfaaimd to ooBTey bade 
Into the vessel tiie redundant resin. TIm cylinder 
S, therafore, having motion in erery directiony 
csn accommodate itsdf to the wire. It will, how- 
ahrays be best to draw the wire from the 
wax in a line in whidi C and D coincide. Every 
tiling being now arranged, tiie wire to be covered 
h pis e cd over the pnl&y at A, under C, over D, 
* mig^ tiie brass cylindcnr at E* Hie brass 
cylinder must be heated by means of a lamp, in 
>rder to jNrevent it solidifying the wax. Hie vessel 
is now to be partially filled with melted sealing 
wax or resin, and tiie wire most be drawn through 
at a pretty quick, thou^ regular speed. 'Dm 
wax may be kq>t melted by a laimp placed under* 
neatii the vesseL If the wax get solid at E it must 
be melted by means of the lamp. 

With an apparatus like this, 2500 feet of thin 
wire have hem covered in half an hour. 

The resin is made by mixing equal parte of shell 
lac and Venice turpentine, taking care to melt 
the turpentine before putting in the shell lac, which 
must be done gradiudly. If the wax should be 
found too brittle, it may be brought to a proper 
consistence by adding a Uttle spirits of turpentine. 
A few triab will enable a person to judge of the 
right consistenoe of the wax. 

Wire covered in this way is as valuable for 
dectro-magnefio purposes, as if it were covered 
with silk or cotton. 

PRINTING BY ELECTRICITY 
Thb production of drawing by electricity is a 
subject which seems to have engaged more attention 
abroad than in this country. la Russia they have 
long been in the practice of engraviog what are 
called Russian smuBT-boxes, which are formed of 
a kind of imitation platinum, and have drawings 
made upon them by an appUcation to their con- 
ducting powers. Recently, Professor Jacobi, of 
St. Petersburgh, has been encouraged by the 
Emperor in a course of eiqperimente on copying 
copperplates by galvamsm. He uses a new com- 
pound metal, and transmits all the lines of the 
engraving with perfect accuracy. 

The sympathy and antipaUiy of electricity to 
particular colors seem, however, to point out 
ft means of more easily effecting the process of 
copying. It has bug been known that electricity 
is repelled by a black surfece, and attracted by 
white; and some interesting illustrations of the 
effects of a thunder-storm upon cattle are related 
in the ''Philosophical Transactions.'' This effect 
has been further confirmed by an able article on 
the operation of lightning on the masts of men- 
of-war, read before the Electrical Society at one of 
their late meetings. 
This property of color might be so applied, as, 
bj electrical power, to produce engraved plates 
from prints, impressions of prints from plates or 
evoi from other prints, and an operation intro- 
duced which might, in some cases, compete with 
photograby, and in others supersede the printing 
press. — Bailway Magazine, 



BfSLLONTS EXPERIMENTS ON HEAT. 
At the Royal Institntion, on tiie 23rd of January, 
1835, Dr. Evadv^ commenced the leotures of tha 
season by deseribing and exhibiting tiie experimenta 
which Melloniy n young Italian philoiopher now 
resident at Pkris, eoatrived to elucidate the nature 
of heat. 

The groat hnproveaaent whidi he has introdueed, 
and whidi bids feir to enable us soon to devek>pe 
completely the cause of the phenomenon dependent 
on mb presence of this impwtaat principle, is the 
ada p tati on of the thermo-mnltiplier as a delicate 
indusator of aensibije heat. AU the experimenta 
frfiich had been previously made on this subject 
were performed #y means of I^eslie's differential 
thermometer, whidi, dthou^ oomparativdy, as to 
other instruments, a delicate contrivance, is sur- 
passed in an infinite degree by the thermo-multi- 
plior. Hie multiplier consiste of about 30 pairs 
of bars of bismuth and antimony; the deoaenta 
being so extremdy ddicatdy formed that the 
extremities present a surfece of 4-lOths of an 
inch square. These are made to communicate 
with the multiplier, by means of wires leading from 
the extreme bars. The multiplier consists of a 
coil of silver wire, armed with silk, and having 
a magnetic needle so placed in a free space within 
the centre of the coil, as to enable it to osciUate 
readily. Now, it was observed by MeUoni, that, 
when heat, even that of the hand, is applied to 
the pile, a powerfol effect is produoed upon the 
needle of tiie multiplier, which undergoes an im- 
mediate declination, and traverses an arc more 
or less great if the heat is constant in a constant 
intervd. It is quite obvious, therefore, that this 
must be a most excellent thermoscope, and must 
be admirably adapted to tiie deUcacy which is 
necessary in experimenting in reference to heat. 
Provided, then, with this iq[>paratus, MeUoni set 
about examining accurately tiie relations of heat 
and light, a problem wUch phHosophers have 
long been endeavouring to duddate. For thia 
purpose, he studied permeability of heat through 
different bodies. Mariotte conduded, from hia 
experiments, that the heat of a common fire does 
not pass through glass, or at least, in very minute 
quantity. Schedewent further, and dedded that 
not a ray of heat traversed glass. Pictet, however, 
repeated Schede's experiment, and obtained a 
contrary result From these observations, and 
those of Herschd, it was inferred that heat does 
not pass through diaphanous substances, with the 
exception of atmospheric air. Prevost and Dda- 
rouche, by ingenious adaptations, proved, however, 
that heat is transmitted directly through glass, 
independent of its conducting power; and this 
fact has been allowed, with few exceptions, by 
all philosophers. But dthough this admission waa 
made, the subject was involved in great obscurity, 
and presented an inviting field of inquiry to **y 
ingenuity of MellonL No examination had beAl 
instituted into the influence of the state of the 
surface, of the thickness of the substances thiougb 
which the heat was transmitted, or of their intemd 
structure upon permeating heat. These, however, 
were taken up by MeUoni, and he is still engaged 
in prosecuting his researches. It is easy to see 
how . the different relative diathermd powers or 
capadties of bodies for transmitting heat could 
be determined by the apparatus of MeUoni, for 
aU that was required was to interpose the substance 
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whose powers were to be inTestigated, between a 
steady heat and the roltaic pile, when theh* ca- 
pacities would be indicated by the rapidity of the 
action upon tiie needle. That tiie heat is actuaUy 
transmitted^ and does liot pass by condnction, 
is proved by the fact that the internal portions 
of the glass do not instantly become heated, which 
is demonstrated hj placing a glass screen in front 
of the pile, and hitercepting the communication 
with the sonroe of heat. Ihe posterior snrfoce 
of the glass plate would radiate the heat conducted 
from its interior towards the pile, if the hypothesis 
that the hrat is communicated by conduction were 
correct. But this does not occur, and hence, 
there is no altematiTe left but the conclusion that 
heat permeates bodies directly.#Heat and light 
agree, thereibre, in Ihis prop^ty, that both pos- 
sess the power of passing through bodies. It 
is proper that each should hare such a capadty 
distinguished by appropriate names, until their 
idratity be proved. Mdloni terms the permeating 
power of heat through bodies, diathermal power, 
just as we indicate capacity of bodies to transmit 
light by the names, transparency, opal^wenoe, &c. 
The diatiiermal power is subject to similar modifi- 
cations. Heat, however, differs from light in 
this respect, that the fiunlity witii which it is 
transmitted by different bodies has no relation to 
their transparency. 

Thus if we suppose the rays of a constant heat 
to be represented by 100, the only body which 
appears but slightiy to diminish this when inter- 
posed as a screen is rock salt, whose diathermal 
power is 92, but the quantity of heat transmitted 
through a crystal of smoke-colored quartz wiU 
be denoted by 57, and through a crystal of ahun 
by 12, where the difference is so very great as to 
excite astonishment. This and similar Uic^ have 
induced Melloni to conchide that heat and light 
are distinct ; but in this opinion Dr. Faraday does 
not coincide. 

Melloni has also examined the diathermal relation 
of colors, and has found that their powers are 
in the following order : violet 53, yellowish red 53, 
purple red 51, bright red 47, pale violet 45, 
orange red 44, clear blue 42, deep yellow 40, 
bright yellow 34, golden yellow 33, dark blue 33, 
apple green 26, mineral green 23, very deep blue 
19. Hence, we see that the miuOTal relations 
of the colors to their heating power is so com- 
pletely altered, that the violet ray, iriiich in the 
spectrum possesses temperature 25 or 30 times 
bdow that of the red ray, observes here a higher 
temperature, but the r^ult seems modified as 
occurs with light by the nature of the power 
employed, to illustrate the comparative experiments. 

Dr. Faraday exhibited many of the experiments 
which Melloni has described it his pq>ers, especi- 
ally in reference to the diathermal properties of 
rock salty glass, alum, with screens of which 
substances he had been supplied. The absorptive 
power of different colors, in relation to the solar 
spectrum, was well illustrated by means of the 
oxy-hydrogen blowpipe. The contrivance of passing 
the decomposed ray through a volume of discnigaged 
ammonia had a happy effect, the colors of the 
spectmm being as it were made to float in the air. 

He likewise exhibited the method of polarizing 
Mght by means of tourmalioe, by which fimciM 
figures are formed, and light transmitted or with- 
held by merely altering the relative position of the 
screens properly adapted. 



REVIEW. 

A TWoKm oil Wood Engraving; HUtorieal and 
PracHeal, with ujmardM qfZW HhutraiioM, eit- 
graoed on Woodt ig John Jaekaon» Knight & Co. 

At length this splendid book, of which the public 
have l^d so mxuAk, is before them. We* have 
been especially solicitous to procure a copy, that 
we might examine it and give tc our readers an 
unbiassed opinion of its merits. The work is ona 
printed of a noble size, excellent paper, and th« 
best of type ; and in a strong, handsome binding — 
thus much of its getting up. The contents o» 
it require a longer notice, too long indeed to form 
but a single paper; we shall therefore ™ii> JL 
ourselves at present to the consideration of a single 
chapter, that on the practical part of the art ; and 
this we are the more anxious to choose and to 
elucidate, from the recoUectkm that there is no 
other book published which even pretends to de- 
scribe the practice of wood engraving, an art whidi 
is now, and perhaps ever will be for the future, 
so mudi encouraged ; an art which all who draw 
can easily learn — one which is cleanly, elegant, 
well paid, costs little for tools and materiala— - 
may be practiced in a small apartment ; is applica- 
ble to both sexes, and to youth; and for the 
products of which there is a constant demand. 
How much it is to be regretted, that in this country 
where female employments are so laborious, sa 
little varied, and ill paid, that a genteel art like 
this, which may be carried on by ladies in privacy 
and in the bosom of their families and friends, 
should have been so long unknown: it need be 
so no longer. Mr. Jackson's book contains every 
needful instruction, as to the choice of materialsv 
form and application of tools, and progress of the 
work, from the simplest to the most difficult parts, 
with examples throughout to render the meaning 
of his clear instructions still more dear. We have 
no doubt that many an excellent wood-engraver 
of the future age will acknowledge how much he 
is indebted to Mr. Jackson for his first instructions, 
niere are hundreds, however, who cannot afford 
to purchase the book, yet who are not less anxious 
to learn ; we will therefore do our utmost to assist 
them, partiy with Mr. Jackson's book, and partly 
with such remarks as our own experience enables us. 

As the explanation of the art requires illustrative 
cuts, we must content ourselves now with directions 
on the choice and preparation of wood. Mr. Jack- 
son says, page 637, — 

** For the purposes of engraving no other kind 
of wood hitherto tried is equal to box. For fine 
and small cuts the smallest logs are to be preferred, 
as the smallest wood is almost invariably the best. 
American and Turkey box is the largest, but all 
large wood of this kind is generally of inferior 
quality, and most liable to split: it is also fre- 
quently of a red color, which is a certain characte- 
ristic of its softness, and consequent unfitness for 
delicate engraving. From my own experience 
English box is superior to all others ; for though 
smsdl, it is generally so clear and firm in the grain, 
that it never crumbles under the graver ; it resists 
evenly to the edge of the tool, and gives not a 
partide beyond what is actuallv cut out ; the large 
red wood on the contrary, besides being soft, is liable 
to crumble and cut short ; that is, small particles 
will sometimes break away firom the sides of the line 
cut by the graver, and thus cause imperfections in 
the work. 
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'''Large red wood containing wkUe tpoit or 
atreaka, ia utterly unfit for the pnrpoaea of the 
engraver, for in cutting a line acroaa, aiQacent to 
thoie apota or atreaka, aometimea tiie entire piece 
thna marked will be removed, and the cut conae- 
qoently apoiled : a clear yellow color, and aa equal 
aa poaaible over the whole aurfux, ia generally the 
best criterion of box wood.'' 

Mr. Jackaon goea on to atate many other reaaona 
why the red, or foreign box wood, ia im^pHcaUe 
to fine work, particularly aa on account of ita 
greater aofbieaa and poroaity, it printa much leaa 
perfectly, and ia more liable to injury from the 
press, and the liquida uaed in deaning the blocka 
after printing. 

** Box when kept long in a dry place, beoomea 
unfit for the purpose of engraving. When the 
wood doea not cut dear, but crumblea aa it were 
too dry, the defect may aometimea be remedied by 
putting the block into a deep earthenware jug, or 
pan, and pladng auch jug or pan in a cool place 
for ten or twelve houra ; when the wood is too hard 
and dry to be aoftened in the above manner, I 
would recommend that the back of the block ahould 
be placed in water in a plate or large dish, to the 
depth of a sixteenth of an inch for about an hour ; if 
allowed to remain longer there ia danger of the 
block afterwarda aplitting. Box, when not v^ell 
aeaaoned, ia extremely l^le to irarp and bend; 
if not for immediate uae it oug^t to be placed on 
one of its edges, and not had down flat. If a 
block of thia khid be permitted to lay in thia 
manner for a week or two, it ia almoat certain to 
torn up at the edgea, the upper surface becoming 
concave and the lower convex. The aame thing 
will occur in the process of engraving, though to 
a small extent, should the engraver's hand be warm 
and moist ; and also when working by lamp-light 
without a globe filled with water between the lamp 
and tike block. Such slight irarping in the oourae 
of engraving ia, however, easily remedied by laying 
4^ block with its face, that is, the sur&ce oa. 
which the drawing is made, downward on the 
deak or table, at all times when the engraver is not 
absolutely employed oa. the subject. 

** Many artists who are not accustomed to make 
drawinga on wood, erroneously suppose that the 
block requires some peculiar preparation. Nothing 
more ia required thui to rub the previously planed 
and smoothed surface with a little powdered Bath 
brick, sUgfatly mixed with water; aa little v^ater 
as possible is, however, to be used, aa otherwise 
the block will absorb too much, and be afterwarda 
extremely liable to split ; when the thin coating ia 
perfectly dry, it is to be removed by rubbing the 
block vrith the palm of the hand. No part of the 
light powder ought to remain, for otherwise, the 
pencil coming in contact with it will make a coarse 
and eomparatiyely thick line, which, besidea being 
a blemish in the drawing, is very liable to be 
rubbed off. The object of using the Bath brick ia 
to render the sur&ce less slippery, and thus capable 
of affording a better hold to the point of the black 
leadpencU. 

" When the principal parts of the drawing are 
first washed in upon the block in Indian ink it is 
of great advantage to gently rab the surface of the 
block, when dry, with a little dry and finely pow- 
dered Bath brick, before the drawing ia completed 
with the black-lead pencil. By this means the hard 
edges of the Indian ink wash will be softened, the 
different tiatB delicately blended, and the subse- 



quent touches of the pendl be more distinctly seen. 
Some artiata, previous to beginning to draw on the 
block, are in the habit of waihhig over the aurfooe 
with a mixture ai flake white and gum irater— thia 
praetioe ia by no means a good one. The drawing 
indeed may appear very bright and ahowy when 
first made on such a white surface, but in the 
progreaa of engraving a thin film of ti^e preparation 
will occasionally rise up before the graver, and 
carry with it a portion of the unengraved work, 
vriiidi the engraver ia left to restore, according 
to hia ability and recollection. Thia white ground 
also mixes vrith the ink in taking a first proof, 
and fiUa up the finer parts of the cut. If a 
white vraah be uaed witiiout gum, the drawing is 
very liable to be partially eflSoed in the progress 
of engraving, and the engraver left to finish his 
work aa he can. 

^' "The less that is done to change the ori^^nal 
color of the vrood, by white or any other prepara- 
tion, so much the better for the engraver ; a piece 
of dear box is suffidently light to allow of the 
moat delicate linea being distinctly drawn upon it." 

Mr. Jackaon proceeds to ahow, how a blodc 
which may have received an injury, or a part 
of whidi may require alteration, is to be mended 
bv PLU6GINO, that is, by the insertion of a round 
piece of vrood, driven into a hole properly bored 
to receive it. This is too tedious for us to enter 
into, though the operation is extremdy simple; 
we shall proceed next week in ahowing and explain- 
ing the various tools emjdoyed : at present, having 
ratiier exceeded our usual lunita, we must condude, 
and vrill do so by an excdlent reodpt of Mr. Jack- 
son's at page 723, on transferring a print on to the 
vrood to take a foe-simile from it. 

** When a duplicate of a modem, or a fius-simile 
of an old wood-cut ia required, the best mode of 
obtaining a correct copy is, to transfer the original 
if not too large or valuiable, to a prepared block ; 
and the mode of effecting thia ia aa foUowa : — ^The 
back of the impreaaion to be transversed, is first 
moistened vrith a mixture composed of equal parts 
of concentrated potaah and eaaence of lavexiders 
it ia then placed above a block whoae surfooe has 
been alightiy moistened vrith vrater, and rubbed 
witii a burnisher. If the mixture be of proper 
strength, the ink of the old impression will be 
loosened, and be transferred to the wood. Becent 
impressions of a wood-cut, before the ink is set, 
may be transferred to a block without any pre- 
paration, merdy by what ia technically termed, 
* rubbiag down.' In order to transfer impressions 
from copper-plates, it is necessary to use the oil 
of lavender instead of the eaaence ; if a very old 
impression apply the preparation to its fiice." 

MISCELLANIES. 
Most powerful Eleetro-Magnet.^Tbe Rev. N. 
J. Callan, Profeaaor of Natural Philosophy in the 
Roman Catholic College, Maynooth, has described 
in Sturgeon's Annals of Electridty, &c., for July, 
1837, an dectro-magnet, which appears to be by 
for the most powerfiJ instrument ever constructed. 
The iron bar of which it is composed weighs fifteen 
stone, is two and a half inches in diameter, and 
more than thirteen feet in length, it is bent into 
the form of a horse-shoe, and tiie distance between 
the poles is seven inches. A copper wire one-sixth 
of an inch in diameter, is coiled once round the 
whole length of the iron bar. This wire is divided 
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into seren parts, eack about serentj fSoet long. 
A thin copper wire abont one-fortieth Ot an inch 
in diameter, is soldered to one of tlie thick wires 
at abont a foot from one ai its extremities. The 
thin wire is about ten thonsand feet lon^, it is wound 
round the magnet in the same direction as the thidc 
wire, and in one continuous ooiL By connecting 
the opposite ends of the seren thick wires with the 
opposite poles of a powerful galranio battery^ an 
extraordinary magnetic power is communicated to 
the iron bar ; and, by breaking the battery commu- 
nication, an electric current ot enormous intensity 
is excited in the long thin wire. The electric power 
of Professor Callen's magnet, was shown not only 
by a brilliant combustion of charcoal, but also by 
the destruction qf mtinuU t^e. As often as the 
connection between charcoal points attached to the 
thick wires and the battery was broken, the sue- 
oession of n>arks was so rapid, that they formed a 
continued blase of Titid light ; and when, by means 
of an electro-magnetic repeater, a rapid succession 
of the currents excited in the long coil, was passed 
through the body of a laige fowl, instant death was 
produced. 

New Method qf Working Cauotchouc-^The em- 
ployment of either spirits of turpentine, the Tolaitle 
caoutchouc, balsam of copaTia, and the oils ob- 
tained from gas-works, as solvents of India-rubber, 
have the disadvantage of being expensive, and of 
producing a varnish which dries with much diffi- 
culty. For some time past ammonia has been need 
with advantage. The gum elastic, cut up into 
shreds, is covered with caustic ammonia, and kit 
in this state several months. The ammonia 
becomes brown, and the gum assumes a brilliant 
and silky appearance, resembling a fresh nerve, the 
caoutchouc swells, but is still elastic, and resembles 
very closely beautiful silky threads, when drawn 
out, but it breaks more easUy than raw caoutchouc. 
In treating this swelled caoutchouc with spirits of 
turpentine, it is easily converted by agitation, into 
an emulsion, and in a short time it swims on the 
surface like butter on milk — after this, it acts like 
▼amish. But a much smaller quantity of spirits of 
turpentine is sufficient to dissolve it than when it 
has not been softened by ammonia. 

Meteoric Paper which fell from the 5*y.— 
On the 31 8t of January, 1686, a great mass of a 
paper-like black substance fell with a violent snow 
storm from the atmosphere, near the village of 
Rauden, in Courland i it was seen to fall, and after 
dinner was found at places where the laborers at 
work had seen nothing similar before dinner. This 
meteoric substance, described completely and figured 
in 1686, was recently again considered by M. Von 
€rrotthu8, after a chemical analysis, to be a meteoric 
mass ; but M. Von Berzelius, who also analyzed it, 
could not discover the nickel said to be contained 
in it ; and Von Grotthus then revoked his opinion. 
I examined this substance, some of which is con- 
tained in the Berlin Museum, (also in Chladni's 
collection), microscopically. I found the whole to 
consist evidently of a compactly matted mass of 
Coftferva crispata, traces of a Noteoe, and of about 
twenty-nine weH-preserved species of Infusoria, of 
which three only are not mentioned in my large 
work on Infusoria, although they have since occurred 
living near Beriin ; moreover, of the case ofDaphnU 
Jhilex, Of the twenty-nine species of Infusoria, 
only eight have siliceous shields; the others are 



QUERIES. 

66. — ^It it a faet that gardeners use soot to change the color 
of flowers ? If so, how do they proceed ? Soot is employed 
as a manure, being mixed with seed in sowing. It fnrniiiies 
to the voung roots a Urge qnantity of carbon, in a state easily 
to be absorbed. Its nanseoos bitter principle is also valudile 
to keep the seedling plants from slugs and insects ; but as to 
changing the color of flowers, it does not appear to have any 
such tendency.— Ed. 

67.— If a thread be twisted tightly round a poker, it will 
not bum, though held in the flame of a caiMl*e. Why is 
this f—jtnsioered on page 104. 

68.— What is the construction of the Cosmorama? — 
Annoered on page 101. 

69.— What is the red varnish for electrical purposes ? The 
best is made by dissolving red sealing wax in strongtspirits of 
wine. Three or four coats of this varnish will give the appa« 
ratus a beautiful an>eanuioe : it dries quickly, and is very 
durable.— Ed. 

70.— How may tin plates be variegated and colored?- 
Amwered on page 111. 



soft or with membranous shidds. Sevaral of the 
most beautifU exceedingly rare BaeUlarim are fire- | 
qnent in it. Theae Inftuoria have now been pre- 
served 152 years. The mass may have been raised 
by a storm from a Coi^and marsh, and merely 
carried away, but may also have coma fh>m a fir 
distant district, as my brother, Carl Ehrenberg, has 
sent from Mexico forms still existing near Berlin. 
Seeds, leaves of trees, and other things of the kind, 
scattered through the mass, were, on the examina- 
tion of larger portions, easily visible. The nume* 
rous native InfUsoria, and the shells of the common 
Dapkma PukSf seem to speak thus much for the 
substance, that its originai locality vras not the 
atmosphere, nor America ; but most probably either 
East Prussia or Courland.— P^q^sssor Ekrenberg. 

Zme MUk PaUe, — Among Ihe patents lately 
taken ost in America, one is for a prooess for 
extracting cream from nulk by tiie use of sine It 
is said that if xinc ii put into the milk-pail, or the 
milk be put into a vessel made of that substance, 
the same quantity of milk will yieUl a greater por- 
tion of cream or butter. — Repertory qf InventUnu. 

Aephaltic Mastic.— Tine asphaltic mastic is ob- 
tained from Pyrmont, near Seyssel, and brought 
down the Rhone. It is a compound of carbonate 
of lime and mineral pitc^ After being roasted on 
an iron plate, it falls to powder, or may be readily 
pounded. By roasting, it loses about one fortieth 
of its weight. It is composed of nearly pure car- 
bonate of lime, witii about nine or ten par cent, of 
bitumen. When in a state of powder, it is mixed 
with abont seven per cent of bitumen, or mineral 
pitch, found near the same spot. This bitumen 
appears to give ductility to the mastic. The addi- 
tion of only one per cent, of sulphur makes it ex- 
ceedingly brittle. The powdered asphaltic is added 
to the bitumen when in a melting state ; also, a 
qnantity of dean gravd, to give it a proper con- 
sistency for pouring into moulds. When lud down 
for pavement, smsU stones are sifted on, and this 
sifting is not observed to wear off. The mass is 
partially elastic, and M. Simens has seen a case in 
which a wall having frdlen away, the asphaltic 
stretched, and did not crack. It may be con- 
sidered as a species of mineral leather. The sun 
and rain do not appear to have any effect on it ; it 
answers exceedingly wdl for the ioors of the aM>a- 
toirs of the barracks in Fhmoe, and keeps the 
vermin down ; and Is uninjured l^ the kkldng of 
horses. It may be laid down at from eight-pence 
to nine-pence per square fooL^^Railway Magazine, 
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WOOD ENGRAVING. 

(Remmed from page 79*) 

Thb wood being chosen and prepared, as already 
iiescribed, and the design transferred or drawn upon 
its surface with a hard fine pointed pencili it is 
neee86ary4>revions to engraving that it be preserved 
from injury by being covered with paper, with the 
exception of that part on which it is intended to 
begin ; upon this Mr. Jackson makes the following 
remarks : — 

" Soft paper ought not to be used for this pur- 
pose, as such is most likely to partially efface the 
drawing where the hand is pressed upon the block. 
Moderately stout post paper, with a glazed surface 
is the best; though some engravers, in order to 
preserve their eyes, which become affected by white 
paper, cover the block >with blue paper, which is 
usually too soft, and thus expose the drawing to 
injury. The dingy, grey, and overdone •appearance 
of several modem wood cuts is doubtless owing, 
in a great measure, to the block when in course of 
-engraving having been covered with soft paper. 

** Different engravers have different methods of 
fastening the paper to the block. Some fix it with 
gum, or with wafers, at the sides ; but this is not a 
good inode, for as often as it is necessary to take a 
view of the whole block, in order to judge of the 
progress of the work, the paper must be torn off, 
and afterwards be replaced by new wafers or fresh 
gum, so that before the cut is finished, the sides of 
the block are covered with bits of paper, in the 
manner of a wall or shop-front covered with posting 
bills. The most convenient mode of fastening the 
, paper is to wrap a piece of stiff and stout thread 
three or four times around the edges of the block, 
and there fastening it. The paper cover will thus 
form a kind of moveable cap, which can be taken 
oflf at pleasure, to view tiie progress of the work, 
and replaced without the least trouble." 

Mr. Jackson recommends all persons to avoid the 
use of magnifying glasses, or spectacles, particularly 
> those who are young, and gives the most powerful 
reasons for his advice, reasons founded not, he says, 
"upon any theoretic knowledge of objects, but 
;from his own practical experience: that to use 
.gUiaaestx), preserve the sight, is to meet half way 
tiie evil, which is thus sought to be averted." Mr. 
.Jackson says, page 650 — " I would recommend all 
j)ersons to avoid the use of glasses of any kind, 
whether single magnifiers or spectacles, imtil im- 
paired sight renders such aid necessary ; and even 
then, <to oommenee with such as are of a low mag- 
nifying power : the liaibit of viewmg minute objects 
alternately with a magnifying glass, and the naked 
eye, applying the glass every two or three minutes, 
is, I am satisfied, injurious to the sight. The 
magnifying glass used by wood engravers is similar 
to Siat used by watch-makers ; and consists of a 
single lens, fitted into a short tube, which is rather 
wider at the end applied to the eye — a« the g^ass 
seldom can be fixed so firmly to the eye as entirely 
to dispense with holding it ; the engraver is thus 
frequently obliged to apply his left hand to keep it 
in its place, as he cannot hold the block with the 
same hand at the same time, or move it as may be 
required, so as to enable him to execute his work 
with freedom; the consequence is, that the en- 
graving of a person who is in the habit of using 
a magnifying glass has frequently a cramped ap- 
peairapc^. There are also other disadvantages 



attendant on the habitual use of a mag&ifying glasf . 
A person using such a glass, must necessarily hold 
Mb head aside, so that the eye on whieh the glass 
is fixed may be directly above the part on whidi he 
is at work. In order to attain this position, the 
eye itself is not unfrequently distorted ; and when 
it is kept so for any length of time it becomes ex- 
tremely painfiiL I never find my eyes so free 
from pain or aching as when looking at the work 
directly in front, without any twisting of the neck, 
80 as to bring one eye only immediately above the 
part in course of execution. I, therefore, conclude 
that the eyes are leas likely to be injured when thus 
employed, than when one is frequently distorted 
and pained in looking through a glass. I am here 
peaking merely from experience, and not profes- 
sedly, f^m any theoretic knowledge of optics ; but 
as Iliave hitherto done without the aid of any mag- 
nifying power, and am not without reason convinced 
that glasses of all kinds ought to be dispensed with 
till impaired vision j*endcrs them necessary." 

It Is therefore to he observed, that these remarks 
only apply to the young and clear sighted, who would 
adopt glasses as preservatives to the eye, rather than 
those who through age, or infirmity of vision, need 
g^ses under other circumstances. Defence, how- 
ever, to the eye is absolutely necessary, from the glare 
of light thrown by the lamp on the wooden block ; 
this is best accomplished by a paper or jpasteboard 
shade tied to the forehead, and hanging over the 
eyes, as represented in the -cut : a second shade is 
occasionally used for the mouth and nose, as in cold 
and damp weather the drawing upon the block is 
apt to be obliterated by the breath settling upon it. 
Upon shading the eyes from light and the face firom 
heat Mr. Jackson observes ; — 

'* There are various modes of protecting the 
eyes when woiJcing by lamp-light, but I am aware 
of only one which both protects the eyes from the 
light, and the face from the heat of the lamp. This 
consists in filling a large transparent glass globe 
with clear water, and placing it in such a manner 
between the lamp and the workman, that the light, 
after passing through the globe, may fall directly 
on the block. The height of the lamp can be 
regulated accordingi;o the engraver's -convenience. 
By the use of these globes one lamp will suffice 
for three or four persons, and each person have a 
much clearer and oooler light than if he iiad a lamp 
without a globe soldy to himself. 

Note, — " The French prefer a bull'-s-dye lens, oi 
about three and a half inches diameter, fiat on one 
side and convex on the other, to a globe filled with 
water. This bull's-eye is inclosed in a kind of 
frame, which can be inclined to any angle, or turned 
in any direction by means of a ball and socket 
joint. The light of this is equally good, but the 
heat affects the head in a disagreeable manner." 

Tools, — ^The next important part of the art is 
the tools employed and tilieir peculiar application to 
certain kinds of work ; and it is impossible to do 
this in plainer terms than in ishe following quota- 
tions t— 

''There are oidy four kinds of cutting tools 
necessary for wood-engraving, namely: — gravers, 
tint tools, gouges or scrapers, ttad flat tools or 
chisels. Of each of these four kinds there are 
various sizes. The cut, (No. 2,) shows the fomt 
of a graver, that is principally used for outlining, ^ 
or separating one figure from another. ' This tool 
is very fine at the point, as the line which it cuts 
ought to be so thin as not to be distinctly, percep- 
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tible when tlie eat is printed, as the intentkm is 
merely to fbnn a termbation, or boundar]r> to a 
fleries of Ihies rmming in another direction ; thongh 
It is necessary that iie point should be very fine, 
yet the blade ought not to be too thin, for then, 
instead of catting out a piece of the wood, the tool 
will merely make a delicate opening, which would 
be likely to close as soon as the block should be 
exposed to the action of the press. When the out- 
line tool beoomes too thin at the point, the lower 
part should be rubbed on a hone in order to reduce 
the extreme fineness. 

** About eight or nine grsTers of different sizes, 
beginning from the outline tool, are generally 
sufficient. The blades differ little in shape, when 
first made firom those used by copper-plate engra- 
vers ; but in order to render them fit for the purpose 
of wood-engraying, it is necessary to giie the 
points their peculiar form by rubbing them on a 
Turkey stone. In the cut, (No. 3,) are shown the 
hces and parts of the backs of fire grayers of dif- 
ferent sizes. The lower dotted l^e shows the 
extent to which the jraints of such tools are some- 
times ground down by the engrsTer in order to 
render them broader. When thus ground down 
tibe*points are slightly roanded, and do not resBain 
straight as if cut off by the line. These tools are 
used for nearly all kinds of work, except for series 
of paraUel lines technically cdled 'tints.' The 
width of the line, cut according to the thickness 
of the graver towards the point, is regulated by tiie 
pressure of the engraver's hand. 

'* Tint tools are used to cut paraUel lines, forming 
an even and uniform tintj such as is usually seen in 
the representation of a dear sky in wood cuts. 
They are thinner at the back, but deeper in the 
side than gravers, and the angle of the face at the 
pomt is much more acute — about seven or eight of 
different degrees of fineness are generally sufficient. 
The cut will afford an idea of the shape of the 
blades towards the point. The handle of the tint 
tool is of the same form as that of a graver. Some 
engravers never use a tint tool, but cut all their 
lines with a graver, lliere is, however, great 
uncertainty in cutting a series of parallel Unes in 
this manner, as tiie least inclination of the hand to 
one side will cause the graver to increase the width 
of the white line cut outf and under-cut the raised 
one i^, more than if, in the same circumstances, 
a tint tool were used. The tint tool being very 
much thinner than a graver will cause a very trifling 
difference in the width of a line, in the event of a 
wrons inclination, when compared with the in- 
equahty occasioned by the unsteady direction of a 
graver, whose angle at the point is much greater 
than that of a proper tint tool. Tint tools that are 
rather thick in the back are to be preferred to such 
as are thin, not only firom their allowing of greater 
steadiness in cutting, but from their leaving the 
raised lines thicker at the bottom, andconsequentiy 
more capable of sustaining the action of the press. 
A tint tool that is of the same thickness both at 
the back and the lower part cuts out the lines in 
such a manner that a section of them appears thus 



The Uack or raised lines firom which the impression 
is obtained being no thicker at the base than at the 



surface, while a section of the lines that la cut by » 
tool that is thick at the back appears thus* 



It is evident that lines of this kind, having a better 
support at the base, are much less liable than the 
former to be broken in printing. 

** Gouff€9, (see cut. No. 4,) are used for scooping 
out the wood in those parts that are to be left white 
towards the centre of the block, while flat tools or 
chisels, of various sizes, are chiefly employed in 
cutting away the wood towards the edges^ Chisela' 
with projecting comers, which are sometimes offered 
for sale by tool-makers, ought never to be used, for 
the projecting comers are very apt to cut under a 
line, and thus remove it entirely, causing great 
trouble to replace it, by inserting a new piece of 
wood. 

" The face of both gravers and tint tools ought to- 
be kept rather long than short, though if 'the point 
be groimd too fine it will be very liable to break. 
When the face i» long, or strictiy speaking, when^ 
the angle formed by the plane of the fece and the 
lower line of the blade is comparatively acute, a 
line is cut witii much greater clearness than when 
the fact is comparatively obtuse, and the small 
shaving cut out turns gentiy over towards the hand* 
When, however, the face of the tool is short, the 
small shaving is rather ploughed out than cleanly 
cut out, and the force necessary to push the tool 
forwards firequentiy causes small pieces to fly out at 
each side of the hollowed line, more especially if 
the wood be dry. The shaving, also, instead ot 
turning aside over the lace of the tool, turns over 
before the point, and hinders the engraver from 
seeing that part of the pencilled line which is 
directiy under it. A short-&ced tool of itselL 
prevents the engraver from seeing the point. 

** Gravers and tint tools when first received firom 
the maker are generally too hard, — a. defect which' 
is soon discovered by the point breaking off short . 
as soon as it enters tiie wood. To remedy this the 
blade of the tool ought to be placed with its flat side 
above a luece of iron— a poker wiU do very well, 
nearly red hot Directiy it changes to a straw color, 
it is to be taken, off the iron and either dipped in 
sweet oil, or allowed to cool gradually. If removed 
from the iron while still, of straw color it vrill have 
been softened no more than sufficient, but should it 
have acquired a purple tinge it will have been 
softened too much, and inst^ of breaking at the 
point,, as before, it will bend. A grindstone, Tur- 
key stone, and hone are usefiil in grinding and 
sharpening these various tools» The latter is not 
always used ;. but a graver that has received a final 
polish on a hone cuts a clearer line than one which 
has only been sharpened on a Turkey stone ; it 
also cuts more pleasantiy, gliding smootiily through 
the wood, if it be of gooid quality, without stirring 
a particle on either side of the line. 

''Hie gravers and tint tools used for engraving 
on a phdn surface are straight at the point : but 
for engraving on a block rendered concave in certain 
parts by lowering ^ it is necessary that the point 
should have a slight inclination upwards. There is 
no difficulty in getting a tool to descend on one side 
of a part hollowed out or lowered, but unless the 
point be slightly inclined upwards, it is extremely 
difficult to make it ascend on the side oppositcitt 



Digitized by 



Google 



84 



MAGAZINE OF SCIENCB. 



without gettinff too mtKh hold, and thni producfaig 
a wider white line than was intended. 

<' As the proper manner of holding the grayer ia 
one of the first things that a yonng engraver is 
taught, it is necessary to say a few words upon the 
subject. Engravers on copper and steel, who have 
much harder substances than wood to cut, hold the 
graver vdiAi the fore finger, extending it on the blade 
beyond the thumb, so that by its pressure the point 
may be pressed into the plate. As box-wood, 
however, is much softer than copper or steel, and as 
it is seldom of perfect^ equal hardness throughout, 
it is necessary to hold the graver in a different man- 
ner, and employ the thumb at mice as a stay or rest 
for the blade, and as a check upon the force exerted 
by the palm of the hand, the motion being chiefly 
directed by the fore finger, as represented in the out. 
The thumb, with the ends resting against the edge of 
the block in the manner represented, allows the 
blade to move back and forwards with a sHght de- 
l^ree of pressure against it, and in case of a slip it 
if ever ready to oh^k the graver's progress. This 
mode of resting the thumb against the edge of the 
block is, however, only applicable when the cuts are 
80 small as to allow of the graver, when thus guided 
and controlled, to reach every part of the subject. 
When the cut is too large to admit of liiis, the 
thumb then rests upon the surfeuse of the block.''— 
(See eui.J 

We have now described all the tools employed 
(except the scraper used in -lowering), their parti- 
cular application, and th|i method of tempering, 
sharpening, and holding them. As this has taken 
a la^;er space than was anticipated, we must defer 
giving the kamer- bis first lesson till next week, 
when we hope to conclude the subject 

,^ (Continued on page ^1.) 



ELECTRICITY. 
(Beeumed from page 59.^ 

Before we can process with our experimental re- 
searches on electricity, it is necessary to consider 
some of the fundamental laws by wludi the fluid 
appears to be governed ; and first as to the differ- 
ence perceptible when various bodies are subject to 
electrization. It will have been remarked, that the 
experiments previously given refer only to particular 
substances, and were they attempted with other 
bodies, failure would be the result. Numerous 
failures of this description attended the labours of 
the first electricians, and early taught them that 
only certain substances were capable of being ex- 
tUbsA ; these obtained the name of Electrics. 'Diese 
it was supposed, at first, were the only bodies which 
contained the electric fluid, because in them alone 
could it be made visible. This is a conclusion 
natural enough in the infancy of a science, but 
which in its advance was proved to be incorrect, for 
it is now known that aU substances whatever, by 
taking proper precautions, can be excited, or made 
to eidiibit electrical properties. Notwithstanding 
this, as totally different means must be adopted in 
each case, the characteristic term electric is still 
properly continued, and is intended to designate 
such bodies, as being rubbed, show for some time 
afterwards the effect of the fluid's disturbance. This 
is because electrics are of such a nature that the fluid 
is not conducted silently away over their surfoces, 
bat rests there until some other better conducting 
bady draws it off. 



Thus we divide all bodies into the two classes of 
conductors and fio»-eofM2tie^orf, or electrice and 
non-eleetrice i the former parting immediately with 
any fluid given to them, and the latter retaining it 
so as to be apparent to the senses. Thus air is an 
electric or non-conductor, were it not so electrical 
experiments would be unloiown, the fluid being dis- 
sipated as fast as it is accum u lated ; water, on the 
contrary, is a good conductor, hence the necessity of 
keeping the appai^tus dry, that the disturbed fluid 
may be retained. Metals are the best conductors, 
therefore we use them for such parts of our dectri- 
cal machines as are intended for the transit of the 
accumulated fluid. Glass and silk are electrics, or 
non-conductors, consequently are available as bodies 
to be excited, and as capable of preventing its 
escape and dispersion. Thus of an electric machine 
the connection between the cushion and the earth 
is a metallic wire or chain, to allow of the passage 
upwards of electricity, the glass cylinder being 
rubbed sets it free, Uie brass or tin conductor 
collects it, and its glass support nuulatee it, and 
thus prevents its escs^pe to the earth again. 

It will be evident firom the foregoing remarks that 
a knowledge of the individual conducting powers of 
all substances is requisite to a right understanding 
of the first principles of tiie science, and that even 
the simplest experiments may be conducted with 
sucpess. The following table presents a series ef 
conductors and electrics, beginning with those which 
have the greatest conducting power, and terminating 
with those that have the least. The order in which 
they possess the power of insulating is of course 
the reverse of this ; that is to say, the best or most 
perfect electrics are at the bottom of the table. It 
may also be observed that the middle of the table 
exlubits bodies almost neutral in their properties, 
being but very imperfect conductors, or very slight 
electrics. 

The most perfect or least oxidable metals. 

The most oxidable metals. 

Charcoal — especially from hard wood. 

Plumbago, or blacklead. 

The mineral adds. 

Metallic salts and ores. 

Water, and other liquids ; and snow. 

Living vegetables and animals. 

Smoke, soot, and steam. 

Rarified air and flame. 

Dry earths and stones. 

Pulverized glass. 

Flowers of sulphur. 

Dry metallic oxydes. 

Oils. 

Vegetable and animal ashes. 

Ice ; when cooled down to 13^ Fah* 

Phosphorus. 

Lime, dry chalk, and marble. 

Caoutchouc, camphor, and bitumen. 

Silicious and argillaceous stones. 

Porcelain. 

Baked wood. 

Dry atmospheric air and other gases* 

White sugar and sugar candy. jtBf 

Dry parchment and paper. / <a( 

Cotton. ^ arc; 

Feathers, hair, and silir. t formk 

Transparent gems. itlining, \^ 

Glass. .1^ tool ^ 

F^t. .Tifich it cuts 

Wax. Jictly. percep- 
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Sulphur. 

Renos. 

Amber and gum-lac. 

It will be seen from the above, that a particular 
substance may be an electric in one state and a 
conductor in another ; thus glass and sulphur are 
both excellent electrics when in masses, but when 
pulverised become imperfect conductors. So green 
wood is a conductor ; baked wood a non-conductor ; 
baked still more into charcoal a conductor again ; 
and when in the state of wood ashes a non-conductor 
once more. Many bodies also are conductors 
merely because they contain water ; thus almost all 
hig^y-dried animal, vegetable, and mineral matters 
toe non-conducting, as dried glue, parchment, bone, 
rrory, hair, feathers, horn, tortoise-shell, wool, 
silk, gums, resins, wax, cotton, sugar, &c. &c., are 
electrics, yet as soon as either of them becomes 
damp, a conducting property is communicated, 
hence the necessity of well drying electrical ap- 
paratus when in use ; and also tiie same fact shows 
the reason that machines of this kmd act so im« 
perfectly in damp weather, or in a room before a 
crowded audience, whose breath quickly settles in 
moisture upon the various electrics around. Too 
great heat also impairs the insulating effect of glass, 
&c., for although it will not in ordinary tem- 
peratnres suffer the fluid to pass along its surfisce, 
yet when heated to redness it becomes a good con- 
ductor ; and so also is baked wood made very hot, 
melted resin, hot air, &c.. 

To discover if a body be an electric or not, hold 
it agfunst the conductor of a machine when diaiged, 
if a spark can now be taken by the knuckle from 
another part of the conductor, the substance under 
examination is an electric, if not it is a conductor. 
If a liquid, a gas, or a powder, is to be tried, in- 
dose it in a glass tube ; should the spark not now 
pass, it will be known to have been conveyed away 
by the liquid, &c. under trial. 

CCWHnued on page 106.^ 



f MATERIALS FOR PAPER. 

(Resumed from page 45.^ 

In the Transantions of the Society for the Encou- 
ragement of Arts, &c., numerous experiments are 
detailed of the manufiicture of paper from various 
materials, apd in their library is to be seen a book 
written in German, containing between thirty and 
forty specimen^ of paper made of different materials. 
The author of this curious work was i^iparently one 
of those enthusiasts, who became so enamoured of a 
particular pursuit, as to cause every thing to be sub- 
servient to the one great end whkh they propose. 
However the more phlegmatic may sometimes be 
tempted to smile at the curious conceits and strange 
X speculations of these characters, it is to snch that 
^y the world is indebted for many of the most nseM 
^discoveries and improvements which mark the pro- 
stfVess of the arts and sciences. The same enthu- 
se ^^ character, the same tenacity of purpose, 
^ alike been exerted in perfecting the magnificent 
^tions of genius, as in increasing the material 
^ paper on whidi these are recorded. Let us 
, ^t the indefatigable labourers who have 

^ The black o/^^ ^^^ ip]en<£d, though no less nseftil 
itobtMBedbt^^^- 



A minute detail of the numerous experiments made 
by M. Schaffer does not come within the scope of 
this work. A slight notice, however, may not,, 
perhaps, be wholly without interest, as it will serve 
to show what a boundless store is contained within 
the vegetable kingdom, convertible into this in- 
creasingly useful purpose. 

M. Schaffer relates that his interest in the pursuit 
becoming well known, every body was anxious to 
supply some material, or to suggest some hint in 
fuflierance of his views, and that the most hetero- 
geneous substances were constantly presented to him, 
with the question ** Can you make this into paper ?" 
His account of the caoaes which led him to many 
trials of difierent substances is confirmatory of the 
foregoing, while it ilinstrates the observation, that 
from the most trifling circamstanoes useful know- 
ledge jnay be obtained by those who walk abroad 
wi& their senses and understandings alive to sur* 
rounding objects. 

By tins means, and by the sealons co-operation 
of those more immediately about him, M. Sdiaffer 
affirms that his catalogue was much increased: 
while he became so absorbed in the all-engrossing 
subject, that it would seem the whole world assumed 
to him the character of one vast mass vH latent 
material for paper. 

The bark of various trees, of the willow, the beech, 
the aspin, and the hawthorn, have been sucoess- 
ftdly formed into p^>er. That made from the bark 
of the lime-tree is of a reddish-brown color, and so 
extremely smooth as to be peculiarly well calculated 
for drawings ; the paper produce of this bark is not 
merely confined to the leaves of a Ixxdcof spedmens, 
but it is manufactured for useful purposes in some 
of the northern parts of the Continent. The woodf 
as well as the inner bark of the mulberry, is likewise 
capable of being made into this substance. A spe- 
cimen of paper made from the down of the cafldns 
of the black poplar is of a very superior quality, 
being very soft and silky. A paper similar to tbe 
last was likewise produced from the silky down of 
the oKiUpiaM^ with the admixture of a portion ol 
linen rags. 

Hie tendrils of the vine, after being subjected to 
pntrefiactive fermen t ati o n, can be converted into 
tolerable paper. 

The stalks of the mugwort, or artemma^ formed 
another material of nearly similar quality. This 
plant may almost be oonsudered a weed, as it grows 
spontaneously on banks and on the sides of foot- 
paths, and its roots spread and propagate very 
rapidly. The nettle is another weed from which 
two kinds of paper have been made ; the one from 
the rind, the other from the ligneous part. The 
paper manufactured from this plant by M. de 'Villette 
was of a dark green color; that produced by 
M. Schaffer is tolerably white. 

The stalks of the common thistle, as well as the 
down which envdopes its seed, were both made 
available to this purpose. In relating the manner of 
manufeu^turing these stalks into paper, it is stated 
that the first experiment perfectly answered ; a pulpy 
substance was produced which cohered in thin dieetSy 
but on a second trial, vain were the maceration and 
subsequent manipulations, it refused to become a 
coherent mass, and paper could not be produced 
without the addition of linen rags. The same mys« 
terious failure happened with regard to the burdock, 
another weed beanng a prickly head and a fibrous 
stalk. The disappointed experimenter endeavoured 
to discover the reason of so nnexpected and vexa* 
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nous a result, which he with much solemnity avers 
would by some snperstitioas persons be attributed to 
the interyention of witchcraft, exercised by some 
evil-minded persons ; but he gravely disclaims for 
himself any belief in such influence. It is matter 
of surprise that at so late a period any cause should 
exist to warrant this self-congratulation on being 
exempt from so gross a jrapular prejudice. At a 
subsequent periodi M. Schaffer was led to suspect 
that this want of success might possibly have arisen 
in consequence of the more mature age of the plants, 
which rendered them woody, and less capable of 
being formed into a pulp. 

The bark and stalk of bryony — the leaves of the 
fypha laiifoHa, or cat's tail — the slender stalks of 
the climbing clematw — ^the more ligneous twigs of 
the branching broom — the fibrous stem of the up- 
right lily — and the succulent stalks of the*lordly 
liver-weed, all were alike successfully 4>rought into 
a pulpy consistence capable of cohering in thin and 
smooth surfaces. 

Substances yet more unpromising did this perse- 
vering experimentalist endeavour to convert to his 
favorite object. Turf-tree, earth, and coral moss 
were successfully manufactured into paper. Even 
cabbage-stalks, wood-shavings, and sawdust, were 
each in turn placed under process, and specimens 
of the result are to be seen in the above-mentioned 
book. Then *the rind of potatoes was acted upon, 
and finally the potatoe itself; this latter substance 
proved a most excellent material, producing a paper 
extremdy smooth and soft to the touch, while its 
tenacity approached nearer to parchment than any 
other vegetable substance thus employed, and caused 
M. Schaffer to esteem it as a valuable drawing- 
paper, which he recommended should be manufac- 
tured exclusively for that purpose, as he supposed 
that an edible substance might be deemed too 
valuable to allow of its extensive use, except as an 
article of food. 

A good and cheap paper was produced from 
** pine buds," which, from the description given of 
them, are the common fir-apples, or fruit of fir- 
trees. These are well known as being hard, woody 
cones, composed of scales overlapping each other. 
A singular accident led to the attempt with so 
apparently unappropriate a substance. 

M. Schaffer*s foreman had purchased a particular 
kind of bird whose natural food is the fir-apple. 
Soon after it had been provided with its first meal 
the man remarked a considerable quantity of downy 
litter in the bird's cage, and supposing that it had 
been negligently introduced with its food, the careful 
owner cleansed the cage, and procured a fresh sup- 
ply of the pine buds. After a time, the same ap- 
pearance was again observed in the cage, and on 
watching the movements of the bird, it was found 
diligently tearing to pieces each scale of the cone, 
until at length the whole assumed the form of a ball 
of tow, and then it was in a proper state of prepa- 
ration to be used as food by the feathered epicure. 
Profiting by this hint, its owner went joyfully to tdl 
the wonderful labours of the industrious bird, and 
how it had converted the harsh fir cone into a ma- 
terial of which paper could be made. No time was 
lost in imitating (he operations of the bird on the 
fir-apple, and paper was shortly produced extremely 
strong and serviceable, and fit for use as a wrapping 
paper. 

(Continued on page 94 *) 



DEW, HOAR-FROST, FOG, CLOUDS, AND 
RAIN. 

Whsn a space which contains a certain amount of 
vapour is cooled, it always approaches more and 
more a state of satuntion, and at a sufficiently low 
temperature a portion of the vapour is converted 
into water, and precipitated. It is tims that there 
is produced a moist coating on a glass of cold water 
when it is brought into a warm moist room : thence 
may be explained the moisture on windows during 
winter, inasmuch as the vapour is precipitated on 
the cold glass ; and from the same cause a mist is 
formed over a vessd of warm water. Whait wq 
thus perceive on a small scale, nature is constantly 
performing on a great. When, for example, the sky 
is clear and no wind blows, the ground is cooled 
rapidly during the night by the radiation of the 
heat, and the stratum of air next the ground is 
some degrees colder than the air a few feet above. 
At last the ground is so much reduced in tempera- 
ture, that the strata of air lying next it are saturated 
with vapour, and, by a continuance of the coolings 
vapour is precipitated on glass and other objects,, 
in the form of drops, or in winter in a crystalline 
condition. The dew, or hoar-frost, is so much the 
more considerable the greater the cooling, and hence 
the older natural philosophers ascrib^ to dew & 
cooling power, until at length Wells proved that 
the cold is not the effect but the cause of the dew,, 
just as in winter the windows must be cold before 
they begin to show their covering of moisture. 
Exactly the same phenomenon, which we perceive 
when warm water evaporates in cold air, is presented 
to us by nature in the colder periods of the year, 
when, for example, in autumn, the heat of the air 
diminishes very rapidly. From rivers and from 
smooth sheets of water, which still possess a high 
temperature caused by the summer, a quantity of 
vapours arise ; the air which is more especially cold 
in the morning is saturated in a short time, and the 
vapours ascending further, become condensed, and 
float as water in the form of hollow vesicles in the 
air, giving rise to a fog, from whose position we 
can often at a distance trace all the windings of a 
river. If this fog becomes denser, several such 
vesicles unite together in drops and fall to the 
ground as fog-rain. 

In general, we must suppose, that all clouds arise 
from tiie circumstance of the air in which tiiey float 
containing more vapour than is enough for satura- 
tion; so that we must regard the clouds as fogs 
whidi are continued upwards, and from which rain, 
or in colder weather, snow descends, when the 
super-saturation of the atmosphere ^becomes still 
greater. However varied the circumstances may be 
relating to the formation of clouds, yet one law lies at 
the foundation of the whole of them, which was first 
announced by Hutton, viz., wherever two neariy 
saturated masses of air of unequal temperament 
become mixed, either a precipitation takes place, or, 
at all events, the mixed mass of air is relatively 
moister than either of the separate masses. 

Rain being formed by the mixing of two masses 
of air of different temperatures, the colder part, 
by abstracting from the other the heat which holds 
it in solution, occasions the particles to approach 
each other and form drops of water, which, be- 
coming too heavy to be sustained by tiie atmosphere, 
sink to the earth by gravitation in the form of rain. 
The contact of two strata of air of different tem- 
peratures, moving rapidly in opposite direetions^ 
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occanons an abundant predpitatoi of rain. When 
the masses of air differ very much in temperature, 
.and meet saddenly, hail is formed. This happens 
fircqoently in hot plains near a ridge of moontains, 
jtA in the Sooth ot France ; hut no explanation has 
hitherto been given of the cause of the severe hail 
storms which occasionally take place on extensife 
plains within the tropics. 

Between the tropics, where all meteorological 
phenomena occur mth .great regularity, the phe- 
nomena connected with rain are much simpler than 
in our regions, if local circumstances do not 
occasion a disturbance. Where the ascending 
current of air acts with power in the region between 
the two trade winds, a great quantity of vapour 
reaches the upper colder regions of the atmosphere, 
which b then rapidly condensed and descends 
as rain. This process takes place more especial^ 
when the sun, about the time of its culmination, 
acts powerfully on the ground. Hence generally 
the morning and evening are serene, and the rain 
&lls in the afternoon. As the sun in its yearly 
course moves further to the south than to the north, 
the region moves with it in which the ascending 
current of air, and consequently the rain, is greatest ; 
when the sun removes from a region, the rain be- 
comes less considerable, and at last fine weather 
returns. This alteration occurs so Mgnlaiiy, that 
between the tropics, the year has been divided into 
two halves, the dry and ike wet season. 

In our part of ike world, where, in the course of 
the year, the N£. and the SW. struggle for pre- 
dominance, the phenomena are more complicated, 
but still may all be referred to a few simple laws, if 
we keep before our eyes the circumstance that the 
SW. is a wind which, in consequence of its origin, 
blows above and then sinks to the ground, while the 
N£. spreads itself from below upwards. If with 
this, we further combine the circumstance that the 
SW. wind, as it comes from warmer regions, brings 
along with it moist air from the Atlantic ocean, 
whereas the cold N£. brings dry air from the in- 
terior ai the continent, we can easily understand 
that these two winds must exercise a very unequal 
influence on die abundance of the precipitations. 
Observations made for several consecutive years at 
any place on the plains of Germany, always show 
that the SW. and W. are the winds during which it 
rains most abundantly, while the easterly winds are 
much more rarely associated with falls of rain. The 
changes of the pressure of the air stand in such 
intimate connection with the transitions from a 
serene sky to a troubled one, and to rain, that the 
barometer has been justly named the weather glass, 
and it seems advisable to consider both phenomena 
at the same time. 



GRADUATION OF GAS JARS, TEST 
TUBES, &c.. 

GaADVATiOK, generally speaking, consists in di- 
^dding lines, surfaces, and d^adties, into a^iertain 
number of equal or proportional parts. For stand- 
ard thermometers and other instmmentji which 
require to be made very accurate, it is necessary to 
empby tubes which are extremely regular in the 
bore. * When a drop of mercury, passed successively 
along all parts of the tube, forms everywhere a 
column of the same length, the examiner is assured. 
€i the goodness of Ihe tube. 

That a tube may be regular in the bore, it is not 



aeceisary that the bore be eylindrical ; it is iofid- 
ently accurate when equal lengths correspond to 
equal capacities. A tube with a flat canal, for ex- 
ample, can be perfectly aocnrate without at all ap- 
proaching the cylindriod form. It is only necessary 
that a drop of mercury occupy everywhere the same 
length. We may obesrve, by the way, that, in flat 
caiuils, the flattening shoidd be always in the same 



As it is very diflicnlt to meet with ci^nllary tubee 
which are exactly regular in the bore, it happeqi 
that the tubes which glass-blowers are obliged to 
employ have different capacities in parts of equal 
length. You oommenoe Uie division of these tubes 
into parts of equal capacity by a process described 
by M. Gay-Lussao. Yon introchioe a quantity of 
mercury, sufficient to fill rather more thui hidf the 
tube, imd make a mark at the extremity of the 
oolumn. You then pass the mercury to the other 
end of the tube, and again mark the extremity oi 
the column. If you so manage that the distance 
between the two marks is very small, you may oon- 
sider the indpsed space as conoentric, and. a murk 
made in the middle of the division will divide the 
tube into two parts of evidently equal , capacity. 
You divide one of these parts, by the same process, 
into two equal c^tadties, and each of these into 
two others ; and in this msnner you continue to 
graduate the tube until you havepndied the division 
as fer as you judge proper. 

But it is still more nmple to introduce a drop ol 
mercury into the tube, so as to form a little cylin- 
der, and then to mark the two extremities of the 
cylinder. If it were possible to push the. drop of 
mercury firom one end of the tube to the other, in 
such a manner as to make it ooindde, at eftry re- 
moval, with the last mark, it would be very easy to 
divide the tube accurately; but as it is very difljcnlt^ 
not to say impossible, to attain this precision of 
result in moving the oolumn of mercury, you must 
endeavour to approach exactness as nigh as may be.. 
You measure, every time you move the mercury, 
the length of the cylinder it produces, and carry 
this length to the last mark, presuming the small 
space which is found between the mark and the 
commencement of the column to be fairly repre- 
sented by the same space after the column. You 
thus obtain a series of small and oorrespoading 
capacities. 

If the tube is regular in the bore, close one end, 
either by sealing it at the lamp, or by inserting a 
cork, and pour into the interior two or three small 
and equal portions of mercury, in order to have an 
opportunity of observing the irregularities produced 
by the sealed part. Take care to mark, with a 
writing diamond, the height of the mercury, after 
the action of each portion. When equal portions 
of mercury are perodved to fill equal spaees, take 
with the compass the length of the list portion, 
and mark it succesnvdy along the side of the tube, 
where you must previously trace a line paralld to 
its axis. 

t For tubes which are irregular in the bore, and 
where equal lengths indicate unequal capadties, it 
is necessary to continue the graduation in the same 
manner that you commenced it — ^that is to say, to 
fill the tubes by adding suocesdvely many small and 
equal portions of mercury, and marking the height 
of tiie metallic column after every addition. These 
divinons will of course represent parts of an ounce 
or of a cubic inch, aooording to the measure which 
you make use dT. When you have thus traced on 
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obtained from 100 parts of tiie pulverized lichel, 
Ann, de Chitn. xxxiii. p. 318. ^ 

Action qf Nitric Acid on Charcoal, — Vroi^tot 
Siliman having announced the formation of* hy- 
droeyanic add, by the action of nitric acid in 
charcoal, M. IVisiani was led to the same result in 
the following manner : — In treating with nitric acid 
the residue of the calcination of sulphate of barytes 
with charcoal, he smelt bitter almonds. This made 
him suppose that t}ie prussic acid was formed. He 
repeated the experiment in a glass bottle, and heat- 
ing the liquor with sulphate of iron, he obtained 
Prussian blue. The boiled nitrates and that of 
barytes, decomposed by charcoal, do not produce 
the same effect.— 6iom9 de FU. 8fc. 1824. p. 240. 

7b Duthdfy QuiUs, — Immerse tiie quills when 
plucked from the wing in water almost boiling; 
leave it there till it becomes sufficiently soft ; com- 
press it, turning it on Its axis with the back or 
olade of a knife. The immersion and compression 
must be continued till the quill is clear when cold* 
and the membrane and greasy covering is entirely 
removed : it ii immersed a last time to render it 
cylindrical, which is done by whirling it between 
the thumb and index finger ; it is then dried in a 
gentle temperature. The French discovered this 
process when they conquered Holland. 

Model qf the first English Steam Fewe/.— The 
following notice appeared in the Oracle daily news- 
paper, December, 1789: — ''There has lately been 
laid before the Admiralty Board the model of a ship, 
worked by steam, which is so constructed as to sail 
against wind and tide. This ingenuity is to be 
rewarded by a patent.*' 

Everlasting Lamps. — These lamps, (of which 
many consider the accounts altogether apocryphal,) 
are supposed to have been formed with inconsumable 
asbestos wicks ; but the composition empldyed to 
feed them it is utterly impossible to surmise ; be- 
cause naphtha, which it is said to have been, ai 
well as every other oleaginous substance, would 
consume, if the lamp-wicks did not, and be con- 
verted by sublimation into soot. The secret then, 
of making everlasting lamps is utterly lost to us, if, 
indeed, it were known to the ancients ; and tbef 
were so jealous of affording any light on the subject 
to future ages, that these ffluminators, used only in 
sepulchres, were so contrived, that bricked uj^ 
therein, they might and could bum for ever; but 
either wrat out immediately upon Uie admission of 
the external sur, or were, by mechanical contrivances, 
instantly extinguished; thus disappointing the 
curiosity or cupidity of invaders of the tomb. Rosi- 
crucius, the mystic, alchemist, and philosopher, is 
said to have (fiscovered the secret of the composi- 
tion of these ancient lamps ; and the story concerning 
his sepiUchre will be found in one of llie numbers 
of the Spectator, 

QUERIES. 

71__Why is the breath visible in frosty, And not in wwro 
weather? Because it is kept in solution in warm weather, 
but ttie vapour is instantly eoadensed in firosty weather. 

72— What is the z«ason that i^ r^zor cats better after being 
dipped in hot water ? 

73— Why does fiie bum better In winter than summarf 
Or why does the son's beans extingoiab a fire ? 

74— How are we to account ibr the non-fireezlng of Loch- 
Ness? 

75— Why does the freezing of flesh, &e., preserve it from 
putrefaction? 

76— When a sadden thaw comes, why are the outside waU% 
of our houses covered with hoar frost ? 

77— How is tte vam.'fh made for patent leather f 



the tube a certain number of equal parts, you can, 
by means of the compasses, divide each of them 
into two other parts of equal length. The first 
divisions being very close to one another, the small 
portion of tSbe between every two may be con- 
sidered, without much risk of error, as being sen- 
sibly of equal diameter in its whole extent. 

When ikt tube which you desire to graduate is 
long and has thin sides, it would be difficult to fill 
it with mercury, without running the risk of seeing 
it break under the weight of the metal. In this 
case you must use water instead of mercury. 

Bell-glasses of large dimensions are graduated by 
fillhig them with water, placing them in an inverted 
position on a smoofSi and horizontal surface, which 
18 slightly covered with water, and passing under 
them a series of equal measures of air. But it is 
then necessary to operate constantly at the same 
temperature, and under the same atmospheric 
pressure, because ahr is very elastic, and capable of 
being greatly expanded. 

In idl eases, tubes, beH-glasses, &c., ought to be 
held in a pociltion perfectly vertical. The most 
eonvenient measure is a dropping-tube, on the stalk 
•f whidh a maik has been made, or a small piece 
of tube; sealed at one end, alnd ground flat at the 
other } the latter can be aecurately closed by a plate 
^Jlass. 

^nie marks which are traced on tubes being gene- 
rally very close to one another, you facilitate the 
reading dT the scale by giving a greater length to 
those marks which represent every fifth division, 
and by writing the figures merely to every tenth 
dld$Aon. Tiie number of divisions is somewhat 
atbitrary; nevertheless, 100, 120; 960, 1000, are 
dMdions which, in practice, offer most advantages. 
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MISCELLANIES. 

. Artificial Pearls, — It has been suggested that 
6ifi pearly lustre of the crystals of certain salts, 
especially the double cyanides, is so beautiful, that 
their employment might supersede the cruel practice 
of stripfiing the scales from living fidi for the ma- 
Buftcture of artificial pearls. Oxalic acid may 
1^ formed by the action of nitnc add upon aleohol, 
under certain conditions, in pearly sodes. — Pro- 
ceeimgs qf the British AssocuUieift. 

Vegeiation in a Solution qf Arsenicr-'IA, Gilgen- 
ktUitK has seen a plant of the genus LeptomUuSf 
or HygrocrociSf form in a sidution of arsenic. Iliis 
observation, communicated by M. Bory St. Vincent, 
INTOves that arsenic, a substance so very poisonous, 
and supposed to be destructive to idl orgamzed 
bodies, is, however, favorable to the vegetation of 
flome {dants. M. Bory St. Vincent mentioned on 
this occasion, that M. Dutrochet had observed 
about ten years ago the development of a similar 
plant in a solution of acetate of lead. 

Oxalic Add found in great quantities in lAeheiu, 
^c.-^N. H. BracbmaOt luta discovered tiiait oxalate 
of lime forms nearly one-half of the weight of a 
great number of Hchens, to which it beacs Uie same 
rektiffli that carbonate of Ume does to coraUkies, 
amd phosphate of Ume does to bones. The (oalate 
dimini^h^ progressively in the family of lichens, 
as the speeies toee their erttstaoeous granular tez-- 
tnre, and ao^nxe a foliated membraBaceous aspect, 
but the latter stitt ooafsia a remsfkaUe ^entity. 
About 17 parts oi yeUowiah idiite.ozdic aoid were 
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PLAN OF THR BOYAL BOTANIC GARDEN, REGENTS PARK. 



A— Piteeipal Bnilding, eootalniog the Botanical MoMum and 

Lil»rary, Reading. Drawing, and Lecture Roomt. 
BB-XHurdens attached to the Establishment 
C C-.ItaUan Garden, with Ralfted Terraces, Fountains, ftc. 
D— Grand Promenade. 
^Extensive Domed Conservatory. 
F^English Garden. 

G~Medico.B^Unic Garden, with Hothouses. &c. 
H^jhiteh Garden, with Canals and Fountains. 
J— Kosafimii. with Arched Trellis- Work for Roses. 
K~Sw1ss Cottage and Garden upon an Island. 
{--Oriental Garden, with Kiosks, Pagodas, Bridges, &c, 
M—Ameriean Garden. * • ^ 



N— Laka and small Islands for WlHows. tie. 

O— Artificial Rock-Work, with Reiervoir and Cai^Mde. 

P— Hermitage and Labyrinth. 

Q— Arboretum and Shrubbery. 

R— Lawn, with Drooping Ash Trees, 

S— Mound, with Prospect Tower. 

T— Lawn for Busts of Celebrated ' Botanists and Scientific 

Men. 
U^Grand Walk. 

V— Belt ofr Trees and Shrubs surrounding the Gardens. 
W-*Omamenta1 Residences for Offieers of the Establishment 
Y-^tatuea. Vases. Sun Dials, and other Works of Art. 
2^Ezit Town Gate. 
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ROTAL BOTANIC ^AKMfN. 

If o Tw i T HST AWPHfn tiie iBWiifbflt ioiportanoe 6f a 
proper acquaintance with the productions of the 
vegetable lungdom, there is not, to this dayt ki tiie 
metropolis of the commeroial world, a public es- 
tablishment devoted to their general study; and 
while foreifn countries possess such institntioBS, 
(and there -are forty in our own empire,) we are 
the last to avail ourselves of their advantages. Hie 
benefits to be derived from a properly-directed 
. botanic garden are so apparent, that it argues an 
inconceivable defideaey In our local admmitntion 
that they should be so long neglected, l^e only 
way in which 4he study of botany has reoeivod 
attention has heea for miedical purposes ; and it is 
to be regretted th<t that knowledge should be 
considfa^is restriotod to one prolessioo, which Is 
capablji of still foxOmr developratent. The chemical 
properties gi plants are not conAned to their 
meml QMS, but atorcise important funcdone in 
maqpifactwrQS. The em^^fmait of vvgetable pro- 
dv^OQS in teCtile fabrics mrices them an ol^t of 
comoMvaial importance, and venders them deserv%ig 
of so^entlfic investigation:; and the manofkcturing 
^properties ef phmte are so various as at once to 
qpeu a wide Aeld for obaervatiGn, and inculcate the 
naeessity of it. 1^ adi^pUtion of botanical sub- 
joets is the prtneipal souree of patterns for textile 
i|^ Imitatife gotds, md a iMiilitv ibr studying such 
•lijeols a great desideratum for Inn improvement of 
Mrmann^ctnres. 

Ifr. ^leorge Eenaie, the sculptor, attributes the 
nxoflHenec of the Frendi artists to their superior 
fcdUtiBi ibr studying desigOf and particularly le- 
nommends instruction in botanical drawing. 

Mr. DbnaldsoQ, the arcfaiteet, says — ^* That the 
jnannfSusturing artists require Instruction fn botany, 
fs connected with oonstmntion, in order to give 
the workman an insight into the natore and 
>l«operties of vegetable substancesi and a more 
acnnrate knowledge of their forms whoi 'he wtehes 
4o delineate or model them*; all which may he very 
much derived &om the stu<l^ of their growth and 
fbrmation." 

While the importance of botanical «tndy is such 
in tiie lower walks of art, it is not of lass necessity 
in its higher and more unequivocal branches. The 
ideUneation of the flower has in all countries afforded 
«nany fine paintings, a branch in whieh ladies have 
4>een partieuUirly successful, and in which it was 
the pride of Rubens to excel e^ially as in the other 
departments of art. In all that reUites to decora- 
tion, however, its applieation is of primary in- 
?ortance. Foliage is ^e basis of the arabesques of 
bmpeii, and those of GiuUo Romano ; and, while 
an increasing inclination ie exhibited for these styles 
among the patrons of art, the only true source of 
their power should not be neglected. The details 
of architecture have, even in the most savage 
nations, derived their origin from this source ; and 
the palm leaf of the Temple, and the lotus of 
Egypt, were not less ihvorites with Ajsir teipeetive 
admirers than the variegated foliaged ornaments of 
the Greeks. These latter, in the acanthus' and the 
honeysuckle, found a harmony and beauty which 
they made productive of the greatest effod^ while 
the Gothic architects, in the proft^ion; of their 
vchiteotural enrichmcmti, displayed even a greater 
variety and research. 

In our colonies the foundation of botanicNd 
^dens h«8 been •& Ql^}oct of govenuiu^ ^licitude ; 



nor has privatn enterptis# bein oeglnctfol in frth 
moting theaa fn our own country. The two 
universities, Oxford and Cambridge, have botaninal 
gardens; so also have Birminglfaam, Liverpool, 
Bheffidd, HandiBBter, Leeds, HuU, Bury St. 
Edmimds, and Colchester; and they have been 
recently established at Cheltenham and Newcastle- 
npon-Tyne. In Scotland there are gardens at 
Edinburgh and Glasgow. In Ireland, at Dublin, 
is one belonging to Trinity College, and the s^endid 
establishment at Glasnevin, of tiie Dublin Society ; 
there are others at Cork and Belfast. 

In examining what has been done in the neighbour- 
hood of tiie metropdis, we shall find that tiiere is 
suffiofent enoonramientio induce ns to supply the 
defieieney. At Chrisea ii asmall garden of three 
acres, founded in the leventNoth eentnry, and 
given in 1721, by Sir Hans €loaae, to the Apothe- 
caries' Company, and devoted by them to tiie study 
of medicine, and of wUoh thi^ now ^ntemplatn 
the abandonment, If they eah obtain a mon suitaUe 
looOity. Those lA Kew have obt^ned oonsideraUe 
reputation, but are at too great a dktMnse to be 
available to the great mass of the metropoKtan 
population, while th^ system ef MnnagemMt in 
fiur from being adequate to the requi^les «f n 
national institution. 

With such acknowledged advutagei to he de* 
rived from the establishment of a botanie garden, 
and with such a tendency of puUie taste, H wnnU 
appear surprising that sudi an object sihmdd hnvn 
hitherto been neglected. This deficiency is noir. 
however, to be sup];djed, and in sudi n manner nn. 
It is to be hoped, will satisfy every veta^f eeienoe. 
Although previous abortive attempts had been made 
to effeet this object, the merit of it rests wHii 
several members of the linnsMa Society, whonn 
success confiBTs equal honor on the Society by 
which it was promoted and on tiiebr ewTlghtenBd 
exertions. 

The Society will be constitoted simUafly to Mm 
scientific societies, and will he mider the menngn 
ment of a president and eouncfl, and eonposid 'Of 
feUows and members. It v^ doubtlest, tie 
incorporated Imt Royal Chaftsr, and its iwportwoe 
can hardly fan to obtain ftr it gvent IdBiiitnce i 
while the manner ia whidi It is regarded V ^^ 
Linnseaui Horticultund, 'and Botanicnl Idocietiea, 
does honor to their Uberali^, and to the cause of 
science. 

The site dlioeen is Che inner drele of the Regent's 
Park, once occupied as Jenkins' nctrsery ground ; 
its extent exceeds eighteen acres. That its position 
is elig^le is best proved hy refisrring to the 
neighbouring grounds of the Zoological Society, 
whUe its size is fhHy competent for the purposes 
Intended, Many eminent gardens contain only 
three acres, while a few exceed twenty, and where 
they do they are employed either in tiie cultivation 
of medicinal plants for the hospitals, or in the 
growth of fruit for the market. Its appropriation 
will be no encroachment on public enjoyments, 
iih^% if proporiy dit^^^d, it cannot fafl fo ^dtnftr 
great advantage on the whole empire. The artistical 
' detaili of tiie .plan, as shown fat Ae acnompuiytl^ 
cut, are formed upon an observance of tin mofe^ 
enlightanedrprinciples, and k has been the e n do ew nr 
in this department and in others, to Btahe sdenoe 
and art equally condndve to the hnpMVeoiaitt lit 
(popular tastn. 

The geographieid attd physieal distribntiOB ^ 
plants is td be pro^rred ai much^s ponlhle, and m 
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adyoact la tin appiMioa of 
•NfaHfxtaM kt the Midlttgi deroted to l&e pro- 
dtctloB of MMaini oottntrio^ Other arliatioia 
deooratMAir as atatwa aad tasea, wiD also be em- 
ployed as far as possible ; and it ia sajiag' mnch hi 
praise of the objects of the societj, that onlj in 
this department, without going into anj nnnecfaaary 
expense, thej may powerfully contribute to the 
cultivation of public taste. While the seferal 
ornamental edificea will present a synopsis qf the 
Tarioua stylea of aachitecture, a proper selection of 
statues and vases would afford aU the benefli of a 
gallery or museum. This would give the pubUc an 
oppoituaky of becoming acquainted with the best 
prodiialio» ef the aeveral schools, and the elicida- 
tion of this object should be by no meana omitted in 
the catalogue of tile gardens. The aeWetions might 
indude caiiB of tfae several styles. of £gyptiaa art, 
and of the finest ancient and modem apeclmena of 
the seferat 0reek, Italian, French, aad Engfish 
sAads. Hm plmCa are to be arranged aaconiiog 
to the two gfeaC aystema of daa&cationr-^be 
artifieial aedl the natendf and will latewiae be 
fisposed bk audi a naaaner aa may be aaeM to every 
ahsB of botaniets. The artiAeiai system, or that 
of LfaBMSua^ Ibunded on the visible ovgana of plaats^ 
whieh presents great Ikcilitiea of reAMrenoe. 

The eifefe is proposed to be distributed Into 
ceaipartnMiCB, for the reoaptioB of the aaveml 
plattta, ladigenoua to Sarope, Aaia, AfHea, Amerioa, 
AoflCralia, aad the Polar Regions. Thaea again ara 
proposed to be suMivided into gardeaa, in Sloatfa- 
tian of the style of omamental gardeoa of tiia 
seveial eounCiea of the great divisioBa. 

At file entranee of the grounds from the grand 
dove leading firom the Colesaean a buiUKng will be 
ereeted, devoted to the general business of Ike 
Sodety, and eontainiag a libraiy, musamm, aad 
1009M for stady. The fibrary will consist of 
botanicd worka and periodieals, and to it w4U bo 
aaaeaed a tea tfag^room for the use of Fsllowa aad 
Members. The museum will contain dried sped* 
Bens, drswfaiga, and engravings of lecenC plants, 
and specimens of foasya; and it would aagmeDt 
the value of tiMss latter if they were aecompanied 
by sttdi recent plaata aa ore identled to tfaoaiy or 
have the nearest relatioa. 

The con a erv a tory wifl be on a vaty large sealer 
ao aa to giro every fooility for tiie grow& of the 
more magnificent tropical idasAa. Deacendfaig' 
firoiH the conservatory to the right of the fnad 
promenade, ire come to a garden laid oat in the 
Butdi style, with a fountedn in the omtra, and 
ainala. Beyond ^Aa w9l be a rosary, oeasia^ag at 
a dreidar lawn, surrounded by arched trattia^^ork 
aad bordera, for the growth <^ every variety of 4hla 
queen of fiowen. From thia we enter tiie kaliaa 
garden, laid out with statues, fountaina, and raiaad 
terraces, at one end of which will be a eonsarvatory 
and at the other a casino. Having passed under 
tfie promenade, we readi the medioo>«botBnical 
garden, adjoining the eentnd oonaervatory, and 
sairoanded by h^hoases^ stov^ea, tee. We aaa aow 
at the head of the lake, which will extend fbr abent 
a quarter of a mile, interspersed with idaada, aad 
winding amid varied soenery. Here will be caltiv&. 
ted aquatic |dants, and there will also be paovided 
a salt-water basin for marine akie. At the haad of 
tbe lake will be an artificial noL for tiie caltivation 
of rock-planta, and which will contain a haego 
reservoir to aupply the several fountakia and hy- 
draulic works. Around Uie shoraa of tUa hdce inB 



iB asnaged af«y mMr «f wt f Utmt fiif% mA mt 
Ha bordena wflL ba som tha mntad mit^ of Iba 
^paaishMaor, and ill kiadaad alyks* t^iaTuil^ilb 
Md Persian Uaak^whga by the aUaaf «hM»M<r 
BMy be exhibited madelt irf thtae iata w a t li t nwawi- 
Bwnta, the Penepolita* laaiaiqak FwUiftqathe 
style of the Hindoo wiU asnla flalai «INl7 with 
ttw pointed worka of Urn Moot and Ibt Gothp and 
the better known at;^ qf Iha Chiaf«6 w^ 9wmt 
with its many-foofod pagMUk "B^imm tkm lakr 
aad the osatiaA coaaemtoff ni^ be m aalniive 
lawn* upon which amaaMnlalahaal^ and lavltarqa 
of flowefawiUbediapl«9r«liii^ aiedm tiafKah ' 
atyle. In fts apesiat depaytB>ai» wil bfl a ga ii d tm 
devoted, Hke tiiat at 6laagQiir» to the Qaltititiail <► 
planta need ia waaufaBtatai ^ aad the ^yaa may 
hese aee the material af hii tii^ or thf veever 
the cotton froaa which hi« doth ia «pan^ la 
proper aitnatlons wiU be the Aaanaaia ar ba^-aMth^ 
grauads* aad around the whda y^PWU^ ia to ba a 
waU^ witJi wide boidaaa for tiia asrangaaiflat of 
plants in sdentific order. 

Ia eoadaafon, it atiiy ba aactisargp ta ahawve^ 
that the plaa ia now ia aitifa operaliaa» alAaugli a 
eeaaiderafala tima moat elapse belaia aa axtsnfliit^ a 
deaigii eaa be worked aat. It ia alae aatiafiaslofff 
to know tiiat aaamy of tha aaoat epi^bat aad ideatffia^ 
of the nobility have Hbeaally aflfordad teds for ita 
fint establishmeat^ thoni^ it mnat be tha pdbHa 
upon whoBft its aitiaMie aWMeat laaa^ aatb. It ia 
profpoasd^ that any peaaoa^ be admitted afwit the 
payment of a shilling, as they are iim0 aft Hm 
Zookigicd Gaidana» asd wmj other 



TERMS OF ABT. 
fSitwmBm JrHni$ P^V^ ^'^ and cMcUtntL) 

S<|^Bmw^ (Sf .---Tha radaefaig tha to^ atianc edga^ 
of a tint^ ao that it be readased gr^iuafly wedtaa 
aad weaker, tiU no edge can be dittiagiaabed* 
The method of effeoting^ t^ is to oaver abaat 
three-fourths of the requited iq^a with Uie tint i^ 
and, while it ia still moist, withi aaathev peajdl> 
dipped in water, eoatiniia to act an tba atvaag edga^ 
to be sqftmed ^ in the Qwet eonvaaient diiactiDtt., 
tUthe appeaeanee of eolariaknt as you appioadk 
to the dean part of the paper. 

fiirndtngn-^A abailar prooaaa to aofteaiag off# 
wAiare one tint ia required to be intenaifl^ad witb^ 
or rather laid over another tint^ aa when the wane 
glow of a aun-aet or aaa-riio en the horiaoa ia Uk 
be imparted to the odd aiaae tiat af the i^y m^ 
liohly ezemplifiad hi aaany af Cafp'a |iaoa» 

Fiekh^im^-r^lka raalarias ^ ^»9 aa«M«ital 
unevenness or inequality in a tint, by neaMji aad 
oarefWUy cgaieiiai; the umcob^ or deMeat ipeta 
with a jmatt peooiU and wi^ % thit aaanrateigr 
piepaeed to match with the pi^ to be jMed ta^ 

T«aBi.-**Tha appUoaliaa af oolAr to p ra d aaa 
diaiwctaff aad aSiwt, by ft ndamt <witiwra joiop^ 
behl aad free, li|^ mora bniiiantK dMidi» darkflv» 
distances more remote, and the like. 

S^fimf^.^Wm aperadaa ia aacatmr wl^n 
broad twn haaa aa* baefo^ eiealy diakieftated, or 
IddantoostraaiAri thataniay be eorraatad by m 
sponge, aoftenad, and nearly fiBed with watarn 
pasaed gsatiy two ar three times over the wha^ qt 
the 8ttl]|aBt^ tatdof cave to deaaaa the apaaia tba 
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instant it is obsenred to haye the least tendency to 
soil any of the parts which should be cleansed. 
Sponging, it most be careftiUy remarked, should 
OCTer be attempted after the compound tints have 
been introduced. Previous ta this, it has a fine 
efkct on the sky and the remote distance, making 
them appear as if the air were really interposed 
to produce the aerial perspective. Sponging should 
be used with great caution, for no pure tint can be 
laid on paper that has been sponged. 

TaHnff-out.^^TidB process will be required when 
a wrong color has beoi laid on a mass, or where 
it is necessary to introduce touches of light on a 
strong tint. Pure water is applied, by means of 
a poicil, to the parts where taking-out may be 
required ; and just before the water disappears, by 
absoiption or evaporation, while the part remains 
moist, press it with a clean linen cloth, gently 
wiping it, till the color is removed. If it be requi- 
site to clear the paper entirely of the color, it may 
be effected in the same way as pencil marks, by 
means of Indian rubber. 

Mal(inff'<mt^-'Rna is a degree of exaggeration 
witii respects to objects, which, in accorduice mth 
their restive distance in nature, would be very 
indistinct or Invisible. It is, in &ct, a slight vio- 
lation of the laws of perspective by means of extra 
touching, but so as not to affect the general per- 
spective. It has a similar effect to the use of an 
eye-glass by persons deficient in the power of dis- 
tinct dbtant vision, though they are not exactly 
near-sighted. 

Pencils. — ^The best hair pencOs are those which, 
when bent, will again spring to a good point, 
whatsoever quantity of color they may be cluirged 
vrith. The saUe pencils are much more expen- 
sive than those made with camel's hair, but the 
additional cost is in some degree made up by their 
comparative durability. The swan-quill size is the 
most usefhL Flat camel hair pencils are the best 
for softening off. 

It is important to remark, that a pencil which has 
been employed &r laying on any particular color 
^Mrald not be used for any other color before it has 
been thoroiq^hly cleansed; for the least tinge of 
another color wUl be destructive to purity of tint. 

Paper. — ^The drawing-paper should be laid on a 
drawing-board, after previously wetting it with care 
on both sides, and permitting it to expand. While 
it is still damp, it should be fastened on the board 
by means of glue along the edges : or the drawing- 
paper may be damped, and fixed into a drawing- 
board constructed with a rabbet and a back-boaA. 
'Whichever of those drawing-boards be used, the 
paper, when dry, ought to present a smooth surface, 
6h which tints may be easily laid on ; and if there 
should be any inequality arise from washing with 
tints, the smoothness will be restored by permitting 
it to dry. 

Coiors are sold, with few exceptions, in single 
etken, or in boxes containing from twelve to forty- 
eight cakes. Many of &ese are mixtures, or 
duplicates, with slight variations, which tend to 
perplex the beginner, till a knowledge of their 
several proportibs has been acquired by practice 
and experience. 

Painters of eminence have been known to obtain 
all the variety of tints which they required firom the 
primitive colors, yellow, red, and blue ; such as a 
cake of yellow odire, a cake of red ochre, and a 
cake of indigo. A very great variety of tints may 
be produced by skilfuUy intermingling these three 



colors ; and -their power may, by judicious manage* 
ment, be rendered equal to their variety. The sti^ 
dent may be advised to confine himself at first ex* 
clttsively to these; but afterwards others will b.^ 
wanted for various purposes. 



YELLOWS. 


REDS. 


Yellow Ochre, 


Indian Red, 


Raw Sienna, 


Lake, 


Burnt Sienna, 


Carmine, 


Gamboge, 


Vermilion, 


Chrome, 


Venetian Red. 


Indian Yellow. 




BLUBS. 


BROWNS. 


Indigo, 


Madder-Lake, 


Prussian Blue, 


Sepia, 


Antwerp Blue, 


Bistre, 


Ultramarine. 


Lamp Black. 



** Colors in the works of art," says Mr. Hay, 
in his excellent work on Harmonious Coloring, 
** are regulated, in their arrangement, by laws 
founded on natural pnnciples. There are, no doubt, 
many varieties of tastes in regard to colors, both 
individually and arranged. Many have foncies for, 
and antipathies to, particular hues. All have their 
tastes in regard to particular styles of coloring; 
some being fond of the gay and lively, some of the 
rich and powerfol, and others of the deep and grave. 
Some have a partiality for complex arrangements, 
while others prefer extreme simplicity. It does 
not signify under what circumstances a variety of 
colors may be presented to the eye ; if they be 
harmoniously arranged, the effect will be as agree- 
able to that organ as harmonious music to the ear." 

The principles upon which this simplicity and 
harmony are founded must be sought for in 'all- 
instructive Nature. It is most strikingly apparent ' 
in the colors of the rainbow, and in what may, 
with no great impropriety, be termed the artificial 
rainbow, formed by passing light through a glass 
prism. 

Correctly speaking, black is not a color, but the 
absence of ail color, though there are few blacks 
which are not more or less tinged with blue, brown, 
or some other tint. White again is the union of the 
three primitive colors, in the proportion of three 
yellow, five red, and eight blue ; but in other pro- 
portions white, like black, is tinged with variou* 
tints. In common language both white and black 
are«ca]led colors. 

Of the three primary colors, yellow partakes 
most of the nature of white, being the lightest of 
all decided colors. Its constrast color is purple, a 
compound of the other two primaries. It con- 
stitutes, in combination with red, the secondary 
orange ; and when compounded with blue, it pro- 
duces the secondary green. These two colors are, 
therefore, its melodising hues ; and its most power- 
ful contrast is black. 

Red, the second of the primaries, is the most 
positive of all colors, holding the middle station 
between yellow, which is most allied to light, and 
blue, which is most allied to shade. The hues mth. 
which it melodises in series are orange and purple, 
being its combinations with the two other primaries. 
Its contrasting color is green, a compound of yel« 
low and blue. 

Blue is the third of the primary colors, and 
nearest in relation to shade or coolness. Its con- 
trasting color is the secondary orange, and its melo- 
dising colors in series, green and purple. 
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Each of the inteniMdiatB oomponnd colon or 
teoondaries have oihera, with whidi they are con- 
trasted or harmonifle, throngh every variety of tint. 

In order to obtain a knowledge of the harmony 
of every color applicable to the practice of painting, 
the student must aasidaonsly investigate the nnme- 
rcHis oombinationa observaUe in nature, and per- 
severingly endeavour to re-produce these artificially. 
Ibis, however, satisfactory to know that their most 
pleasing combinations are strictly regulated by the 
laws of harmony through the countless varietiea of 
color, from their brightest or deepest tone to their 
tenJerest tint. While the student, therefore, is 
investigating effects observed in nature, he ought to 
make constant reference to these laws to direct his 
inquiries. 

The practical part of painting consists in laying 
colors on the objects of a picture, so as to exhibit 
them under the peculiar circumstances in which 
they are placed wiUi respect to the coolness or glow 
of the atmosphere, or the light, shade, or reflection 
which may be thrown upon them. The use of 
colors, accordingly, is the blending and adapting 
of them so as to impart to every object in a picture 
a natural appearance,- and by a general harmony 
of the tints to produce a pleasing effect upon the 
spectator. 



THE COW TREE. 

M. DE Huif BOLDT wss the first to bring the Cow 
Tree of Caracus into notice. ** We returned," 
he says in his valuable ' Relation Historique,' v. 2, 
p. 106, '* from Porto Cabella to the valley of Aragua, 
stopping at the plantation of Barbula, through which 
the new road to Valencia is to pass. For many 
weeks we had heard a great deal of a tree whose 
jnice is a nourishing milk. The tree itself is called 
the Cow Tree, and we were assured that the negroes 
on the farm, who are in the habit of drinking large 
quantities of this vegetable milk, consider it as 
highly nutritive ; an assertion which startled us the 
more, as almost all lactescent vegetable fluids are 
acrid, bitter, and more or less poisonous. Expe- 
rience, however, proved to us during our residence 
at Bardula, that the virtues of the Cow Tree, or 
Palo de Yaca, have not been exaggerated. Incisions, 
made in the trunk of the tree, are followed by a 
profuse flow of gluey and thicldsh milk, destitute 
of acridity, and exhaling a very agreeable balsamic 
odoor. It was offered to us in calabashes, and 
though we drank large quantities of it both at night 
before going to bed, and again early in the morning, 
we experienced no uncomfortable effects. The vis- 
cidity of this milk alone renders it rather unpleasant 
to those who are unaccustomed to it. The negroes 
and free people who work in the plantations use it, 
by soaking bread in it made from Maize, Maniac, 
Aropa, and Cassava; and the superintendent of 
the farm assured us, that the slaves become visibly 
&tter during the season when the Palo de Yaca 
yields most milk. 

** I own that amid the great number of curious 
phenomena which offered Uiemselves to my notice 
daring my travels, there was hardly one which 
struck my imagination so strongly as the sight of 
the Cow Tree. Every thing which relates to miUc 
—all which regards the Cerealia, inspires us with 
an interest, which relates not solely to the physical 
knowledge of things, but seems to be allied to 
another order of ideas and feelines We can hardly 



suppose that the human race could exist, exten- 
Biviely, without some fiurinaceous substances, any 
more than the protracted weakness of the human 
nurseUng can be supported without the nutritive 
fluid of its mother'r breast ; and to this conviction 
is attributable the religious kind df reverence with 
which the amylaceous matter of the Cerealia has 
been regarded by people, both in andent and modem 
times, as also the feelings with which we gaxed upon 
the stately tree that I have now described. Neither 
tiie noble shadowy forests, nor the majestic current 
of rivers, nor the mountains hoary with sempetemal 
snows, — none of these wonders of tropical regions, 
so rivetted my gaxe as did this tree, growing on the 
sides of rocks, its thick roots scarcely penetrating 
the stony soil, and unmoistened during many months 
of the year by a drop of dew or rain. But dry and 
dead as the branches appear, if you pierce the 
trunk, a sweet and nutritive milk flows forth, which 
is in greatest profusion at day-break. At this time, 
the blacks and other natives of the neighbourhood 
hasten from all quarters, furnished with large jugs 
to catch the milk, which thickens and turns yeUow 
on the surfiuse. Some drink it on the spot, others 
carry it home to their children . and you might 
fancy you saw the family of a cow-herd gathering 
around him, and receiving from him the produce ^ 
his'kine.'" 




Sir Robert Ker Ptorter says, in a letter, dated' 
Caracas, June 8, 1837, " I made an excursion into 
the mountains, some fifty miles distant from this 
dty, (about three leagues from the coast,) not far 
from the town of Coriacco, and after extreme pe- 
destrian labour up the steep forest-covered face of 
the mountain, reached the spot where the PlAlo de 
Yaca grows. I assure you that the sight of this 
extraordinary tree fully repaid me for ttie fatigue 
and severe wetting I experienced. I should think 
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tlie devitikHi tbora tho lov«l of tbe set, wbore thii 
tree ^wi, cannot be leit than four thoaaand foet. 
The Ibreat waa ao danaelf tUck and untrarflUedf 
that the people who aooompaniad us irere obUfodt 
at almoat every at^ to cot a way Ibr as throagh it 
with their aword-hke knifas, while the exeeaaivv 
ateepnesa and alipperj atate ci the monntain reii<- 
dered oar adTanoe both tadiona and dangenMia. 
Howeter, after a coaple of toiling dayat we reaohod 
the gnxip of aonght-lor triea, aurroiiaded in a& 
directiona byothera no leea woaderfol to look npon 
t]un themaelToa. The nativaa loat jao tiaaa te 
making a deep indaion into the baik of OBa» dawn 
to the very wood, ^m wy^li bmat fisffth the milk* 
white and limpid aa that of the oow, awetot to iko 
palate and accompanifld by an aromatio amdl« b«i 
leaving a ationg olammyneta on the Upi, and, ttpcn 
the tongne, a iligfat hitter* In a quarter of an 
boor, we £Hed two bottles with the prodnce of a 
consle of treesj ibr aa oir Tiait happened to be 
made- daang the wane of the BMon, inataad of ka 
increaae, the lacteal flaid dUsoC flew lo freely aa 
it If aaid to do when draam dndng tito Utter^iamed 
Btaga. 

«< The trank of the Palo de Vaoa measnnd 
aomearhat more than twenty ML aa ciream&renoa, 
at about five iaet from the rooL Thia cohMaal atem 
ran up to a height of sixty feet, perfectly nnia* 
terrupted by either leaf or branch ; when its vast 
arms and minor brandies, most luxuriantly clothed 
with foliage, spread on every nde, full twtoty-five 
or thirty feet, from the ^runk, and rising to an ad- 
ditional elevation of forty feet, so (hat tiiis stupen- 
dous tree was qoite a hundred leet high i^ all. I 
saw others atill kiger ; but the stato of the weather 
drove us Hwn our position* The leaves, when in a 
fresh state, are of a deq> dark and polished green, 
nearly resembling Hioaa of the laurel tribe, from 
ten to sixteen inches laiig, and two or three inches 
wide." 



MATERIAU6 FOR PAJHSE. 
(Bammed fivm page 86, and concluded,) 

IbM staOcs of the malow, which grows in such 
ianifnsion Ob the sides nf hedges^ liaSiBgan upright 
herbaceoas stalk, mund leaves, and puxple Howers, 
l»ve been^Mttd ^ jnova than one individual to be 
weU adigiJted to ^e^nnduction of paper. A few 
years back, M* de UtSim presented to the Aoademie 
4les Sciences a volume p^ted on paper made of this 
rnato^. The celebrated chemiats, Messrs. I^voi- 
aier/Sage, and Bertirtfiat, gave their testimony in 
its frcvor, considering it likely to prove of great 
nCittty as hangings Ibr apartments ; it having a natu- 
ral hue mudi more aoUd than can be given by 
coloring matter, which might wifli Advantage serve 
as a ground-work for other drawings. 

Many attempts Imve bean made from time to time 
to convert straw into a useful material for the manu- 
facture of ps^er, and several persons have endea- 
Toored to aacure totthemsehras by patent the fidv«a- 
tages which ther .considered lika^ to 4Maiue from ) 
the discovery .ftf^ new jurocaaa. &> late as il&25 « 
patent was taken out Ibr aaaniifrfftnriiy paper .from 
straw, l)nt the fJaii pnrauffd waa axtcemd^y aimikr \ 
been jpreviously ^daipted, mA 



to Chose which Jiad . 



which had failed. The jpyerhitfaerto prodJisedimm 
straw lias ^alwajo heni axtramely harsh, eoanse, 
eaiily tarn, and but <littlo SIMl iar Any naefrd 
puipose. 



Aidgiog fireoBifl ^o triali which hava hilherto 
bean nsado, thara ia littlo fmaallon lliat Mnen raga 
form the very beat malarial iir papers those of oo^ 
ioA can indeed now be appfied lo the aame puipose 
with nearly equal advantage t the vast quantity d 
these ragaof aildesoriptloaa whioh are now available 
to the purpoae, rendera the adoption of any odier 
material of littte aaooant ; but rfionld any anfore* 
aean cwenmatancas haraafler eause a aearoHy of finen 
and ootton raga Ibr the prodnotion of thia moat 
•ssaniial artieie of dviifaied ttfs, it ia pkihi that wo 
are anrraanded by vegetable aobstaaees which are 
oonvectiUe into most valuable substUates. tlulb 
pait of hemp and flax which is tiirown awny aa 
refrise, becanse it is too rongfa and short for spfnnii^^, 
and which in general amounts to a large propertieii 
ef the whole, asay, if property prapsred and Meaebed, 
be nmde into aa good paper as tbe uoat 'vnlnable 
part of the plant, after it hae been eoavetted into 
oloth, and worn for years. 

Hie bine of hops Iikea4ae mafcea a very good 
auLtarial for paper. It is caloiriated that (he atalka 
of tisB hope grown in Kdkit, Soasexi aaid Worcea- 
tenhiie, and wkich* after the iowers have been 
phKked, are now thrown away as naeless, would 
mpply matetiala for the atianafootiin of aU the 
paper consumed in England. 

Paper has recently b^n fabricated in France from 
the liquorice root, or the root of tke glyeyrrhiza 
germmiea. It is said that this paper is very white, 
and does not require any size in its preparation, 
wliile it can be manafaotwed at a price much lower 
than that made from rags. 

Many aittewpto have been made to convert the 
bask of maiae or Indian eem to ^e same useful 
pmpose. We are tdd of an exceilent paper being^ 
pmpared at Rimini from the husks of maize, and 
lately A patent has been obtained in America for a 
simAn' applioathm of this material. Both the husks 
and 4ag leaves being mixed with certain proportiona 
of Alk ji and of walra>, and exposed to a gentle beat 
far two hoars, are converted into a pu^ which ia 
managed in every respect Kee the pidp of rags In 
the manufootare -of ^Miper. 

Another iMtoBt bas been reeenCly talten oat lof 
London for Hie fobiicatieQ of a coarse kind of paper, 
eqyeoially applicable to the shealiiingof ships in the 
manner Hiat <tanred brown paper is tisually apjdied. 
The material ia apeciifiarly soft khid of moss, whidi 
.geoKO abnndantty In^tohes mid Hie tow grounds of 
Holland, in that oountry, and in several of the 
northein abates of Germany, paper made from this 
plant-is employed as a eoveringfor ^e bottoms of 
shqMtbetawen 4he wood and copper sheeting, and 
is found ito be jiecidiarly serviceable In preventing 
leaka, aa in eoaseqaeaee of its absorbent quality it 
sweUs up, forming a <AoBe and form packing under 
(the GOfvpar. 

In thetiatetof Mareo Folo(tfae thirteenth century) 
gfeat 'Use was made of tlie mulberrf-^tree. *' The 
iGrand Khani*^ eayslbe TendSan traveller, " causes 
the bark to>be stripped fW)m ^aiose mufoerry-trees, 
the leaves of which are used for feeding siflc-worms, 
and takes from it that thin inner rind whidi lies 
betansan the eoarser Imk and the wood of the tree. 
This ^beiag -^steeped, and i^terwards pounded in a 
mortar, ^until redneed to a pulp, is made into 
paper, Msembling that which ia manufactured from 
cotton.** 

Jktttieaame time (long before such a medium was 
tfajMight of in Burepe) a paper currency was esta- 
bltafaed ia China. The paper df the mulberry ^tre^ 
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wttCBl into pitoMof dtfRK^ntoea^aoooNiag to 
tkeTiliMtlMTwaroiiitinMtoftprwaiti cadipitoe 
«M signed 07 « nnmber of fOTflnment ofliMM, 
•nd ituapad nidi tfa9 tmpcror'a Q«rm wtl, tivged 
wiUi ▼orn^lUoB. This paper vone^ waa aiimklad 
in ererj bait of tlMi t mparor'a domlnionai no per- 
son, at uie peril of his life, daring to refnse to 



The manner of tranafimning the barsh bamboo 
into so soft and dalicato • aobatance is extreme! j 
simple. Yoong iboOta, one or two years old, wbicb 
teva afttalMd to onljr tkaia tit t^mr feafllwa in dia- 
■iler, wM gmmnSj p i afc ti a il . Hie Iserea are 
ati^ipad ft^isa Hm atom, and ttw tfsin autar gvean 
lilid^ tt pmawA y ma , ia pesM o& They are than 
««l into piaaaa foiv or ttm het long, made into 
liMiBS, and p«k iato iMtar im maearalion. in. 
aboattondMB thi 



After bakig 'waabed ia pure water tbej are pvt Into 
a dry diteb aiMl oofmdwMi alaksd lime far some 
4»ft< wbea taken imt «r tids diteb tfaey are again 
washed, tb«a «st into ttmcato, andcxpaaed to the 
ra|««f tbesnattobedriad and bisacbad. In tiiis 
stake tiwy «iw boOed to kvgn ketttos, and anbse- 
fMBtlf rednoed to k palp fai wooden moitars, by 
msanaaf a be^iry paaOa witb a tongbandk, wideh 
tie wo^aaan metea witkhb loot Tbas prepared, 
some dbacia flf « pnrliDdar plant called itofanf , 
baringbcMi pransswiy rednoed to • ^vtinona Mib- 
stanea, are mixed witb the palp to oertato exact 
•^iHitiliea, ftrim this miietsve defends tiia goodness 
al the papstw The lAola ia than beaten togetliar 
in mortars, nntU it becomes a yiaeid Hqnor 9 this is 
poured into large reoeiving vesaela. Fonns oi cer- 
tain dimenakms «re then phinged into tbe semi- 
fluid, Mid eacb brings cmt aofficient lor Asbeet of 
paper. The i^ntinoas sabstanoe, tbns tbin^ spread, 
immediately beoomea firm and glos^ and la de- 
tached ttOBK tbe fbrm by msKly taming down the 
sheet on &c beap of pa|«r sJaeaidy made, «od witb- 
cut tbe inteiynaltion of a woottem dotbbetwonoaab 
sheet, wMcb ia necessarily practised iamaking other 
paper. The forms or moolda wbicb bdog np tbis 
brad)oo prnper are also made of bamboo. Tbin slips 
are sdec^ and dravsi saccessively tbrougb several 
holes in a stoel jplato^aucb aa ^ used by onr wise- 
drawers, until theif are reduced to« fine thread. Of 
this thseadibe fbrm iacompoaad. Inooldaaasoiis, 
or in tbe aoK^re northem proiunoea, it is sometimes 
found necessary to dry the paper. This is done by 
an ingenious contrivance. A hollow wall, with the 
two fronts perfectly smooth, has a stove at one of 
the extremities ; pipes communicating witb this stove 
are carried in a circular nnmer through the whole 
inner space ; the sheets of paper are laid on the sur- 
fiiee of tbe mtSif to wbidi ^h^ acftere until dry, and 
are then readily removed witb a soft brush. It is 
mpiistte to dip them in a solution of alum and 
isio^lsss to render them fit for tbe brush or the 
pencil. 

''The coiis mn| iii eo of paper to Qhbia," Mys 
Fatoer Bu Halde, '*< ti so prodigious* that lit is not 
surprinng tbey make it of all sorts of matcriala ; 
forbeaidM^Jmaaenae qnaotityuaed by toeilaamed 
and stndeMtSy and to stock tradesmen^ ritopa,, one 
cannot ooneetre bow much ia conaumed in i^vato 
bouses ; one side of their sooaos la bqUbi^ hut 
srtodaaia. of jaaboa eaavsed wMi paper ; aai ^lbe:«est 
of tbe vTsIls, which are of plaster, they paste wbfte 
paper, l)yw1ilbb means tbjOT jMcaerve tbem dfoan 
and amootbi the oeiUpg; aW ia made of Irames 
covered witb paper, on wbicb they drew diaasa 



If ilbaa bMM MbriM Ibid Ibo 
are ateMd wilb Ibat besniifal 



^mnuabwbfdiweaiMiroto Eurapo, itiaalaatiiie 
totberMteatpvt ^timboMaa thMiaaotting 
tobeaaanbiatpipart Iho CUnaae wottonmi bswe 
tbe aft 0f paatbit it wary neatly, asul il ia xnaawed 
tveKyyaar.'* 

We «re iaftanwd by M r. Bipmr, tbat »sf ^ 
F**y^ aod ebilaiatt gafa nfifcHwoa by wvabngHie 
ink from oaolaaa aUtte m paperi lAmk after It baa 
bem* deanaed ia beaten mff boiled to n paate^ aaid 
re-manu&otnied into new abeeta* Saen 1^ old ink 
waabed from tbese written papers ia not loat^lbr toe 
economical and ingentoua Qdneae bava a method by 
wbieb tbey aeparato it from the water, after wbicb 
it ia put ande and preserved for fritnro nae. We 
learn firam the same gentleman tbat tbe paper makera 
of Cbina produce abeeto of ancb Amensions, that a 
atngle one will cover tbe wboto aide of « m ode r ate 
sizelroom. 

The nadves of Ceylon adopted a leaa artificial 
paper, and plucked from one of their trees tableto 
wlucb bave reaisted for mai^ egea tbe tav^ea of 
time. Tbeae are the leavea of tbe sMHintain palm, 
or CoTffipha umbncuiiftra, oalled bf the Cin|alese 
the talipot-tiee^ Soma of their aa^ed rtoorda are 
graven oa bronse plates wbicb are neatly bordcaad 
witb silver, but tbe books of importance to tbe Gto- 
galese langnwgn, relative to tbe religion of AiddAa, 
are written on laminm of toe leanKa of tltia tree^ tbe 
characters being engraved upon tbem witb eitoera 
braes or an iron a^^ 

Under tbe native gosenunent of C^Iob tl^a 
If^S^mtic leaf waa made % diatinctiva mark of tbe 
gradations of rank, eadi person being aUowei^ ac- 
cording to his station,, to nave a certain number el 
tiie tsfltoot leaves Ikdded up to tbe form of ikns borne 
before bhn by Iris servants. Tbese leaves are fike- 
wise used by the common people as umbrellas, one 
eutepmdtog leaf afoedtogauttcieatriielter toroeven 
ttretobt persona. T id e yyi iis pBado c tion^f astooe 
ia likaviao adapted to maaqr other ■SBfulfaopoaaa, 
heii« wry aiAetantid and dnrable. 

The J^>sBeaamake an exeeHent iMperfimB toe 
barkofnspe(desafmtlharry.^ree. Tbolhn t intow L 
maniiiidtoas paper fr«M sitt^ aadfir«alhe itoda of 



paper frvM sittii^i 
diflercBt trass* 

Tbe PanJana dngar BsaterisiailMr teir paperi 
* mixhara wi cottoa and ailfaan rega, ivhsdi tfasgr 
maamtoatom toto & amctoto soft auitoaa, and wftar- 
maidapoUsbwithasteBtf erabeB. ftwiUaolbear 
iak isitooot polidii^g.. 

TboAsteea^sirsliorigtoeaef Ifmieo, pi i p a wd a 
tdnd ^ n>^^^rom tbe palpy pari of tbe toaios «f 
the aaaao <idoe wiadh yieidad tbem n^gfateAdbevs. 
rage, and afforded tbeaa a alaoqg eoniagw Thair 
hiarqglyphica were written on tbU paper, pieeas of 
which, of various thi<;knes8ea,> are oocaainoJly fimnd 
in that country, whose uafortnnato aboriimea haae 
been long extermtoatod, while there are thus still to 
be discovered vestiges of their advaofiement to the 
peaceful arts* 



CLSAiNING SHELL& 

Whxn sbdls are perforated hf sea•woBms^ or whsn 
any other accidental circumstance occurs to deform 
m good spedtoen, it is certainly dtoirrf>ls 'to use 
•WMW BMBaB' to toiproTe ft'; and fortbis purpoaani 
^asBeiM 'saay %v made or nio wUtemng', flour, and, 
<gan s Ihe Mbb orxtmikB may be filed up withlbia 



Digitized by 



Google 



MAGAZINE OF SCIENCE. 



compositioii, and allowed to dry ; it should always 
be a little abore the snrfiMse, and oantiously scraped 
down wUh. a knife ; when ridges or stria can easily 
be imitated, if necessary, with a file or engraving 
instrament. The parts thni mended may be colored 
with common water colors, and then brushed ; or if 
on a smooth shell, polished with the palm of tiie 
hand, and afterwards nibbed orer with Florence oQ, 
which should be well dried off with a piece of flannel. 
If this mode is judiciously managed, the specimen 
may be examined, and the blemish never discovered. 

Many shells, even when obtained alive, are in- 
crusted with extraneous matter ; the best and safest 
means of removing this is first to steep them in 
warm water, and &en to scrape them with a knife, 
or start them off with an engraving tool. A little 
land-paper may also be used, but care must be 
taken not to injure the shell. When as much of the 
crust is in this way removed, as can with safety be 
done, recourse should be had to muriatic acid, very 
much diluted with water; by applying this cau- 
tiously with a feather, to the places you wish re- 
moved, for a very short period, it will soon decom- 
pose the extraneous matter. Two minutes at a time 
is as long as it can with safety be applied, but one 
minute's application often has the desired effect. It 
should then be emersed in cold water, and the parts 
well scrubbed with a nail-brush and soap. Should 
the crust not be entirely removed this process may 
be repeated, but the greatest care is to be used not 
to allow the acid to touch the inside, as it will m- 
tttmtfy remote the fine enamelled surface. Some 
are so cautious as to melt bees' wax, and coat the 
parte of the shell they do not wish touched with the 
acid. 

When water is used too hot in the first process, 
it often makes the fine polished surface crack in a 
thousand directions. 

After the process of corrosion, some make use of 
flannel or a brush, and emery or tripoly, to polish 
the shelL This may be done in cases where the 
polished insides happen to be touched with the 
corrosive fluid; but in all instances where the 
places cleared by the add are of a white or 
chalkly appearance, they should be washed over 
with Florence oil, and then rubbed hard with 
flannel or a nail-brush. This mode gives the shell 
the appearance of nature, and at the same time 
stops the action of the add, should any remain in 
the shell, and is of great use in preserving it from 
decay. It is of infinite use in preserving the 
epidermis, which often, when it becomes dry from 
lying in a cabinet, cracks and quite the external 
surfece of the sheU. It would not be amiss to rub 
tiiem over with oil once a year. 

Hie common practice of collectors is, when they 
obtain a specimen which is a little worn, to coat 
it over with a solution of gum arabic, which cer- 
tainly heightens the colors ; but the gloss is by no 
means natural, and a judge may in a moment 
discover the deception. This varnishing system is 
carried to a great length by some, who have almost 
every shell in thdr cabinete daubed over with gum 
arabic, and they all shine with great lustre, even 
although many of the shells should themselves be 
dim in a natural state. 

,' Oiling shells has a wonderful ^ect in restoring 
their colors, when obscured by the surface being 
somewhat decomposed and of a chalky appearance. 
If not too much decomposed, tiie spoto and colors 



will have all their original freshness. Shells are 
composed of animal matter and lime, and when 
they are decomposed, it is from the animal matter 
being set at liberty by the action of some add : 
consequently tiie application of oil is a substitute 
for the animal matter which they had lost. 



MISCELLANIES. 

Subterrtmeous PtMoge qf lAghtnmg, — On the 
28th May, 1824, a tree in Vernon, Conneoticnt, 
was struck with lightning. After passing down the 
tree, and tearing tbe earth up at ite roote, the elec- 
tric fluid passed *' 50 or 80 feet under the surfkoe 
of the earth without fi^wing any such substances 
as commonly guides ite course there, as roote, 
stones, &c. The fluid seems not to have been 
guided at all by any attracting substances, but to 
have been carried forward neariy in a straight course 
by a momentom it had reodved, through a medium 
opposing the most powerfbl resistance — a medium 
in which it is commonly supposed to be dissipated 
and lost.'* The electric fluid left unequivocal traces 
of ite passage through a distance of nearly 50 feet. 
Through the distence of other 30 feet there can be 
no doubt of its having passed, as ite effecte upon a 
wall were distinct at that distence ; and it cannot 
be supposed that it came out of the ground and 
leaped 30 feet to the walL This account is given 
by Professor Kellogg, in Professor Silliman's Jour- 
nal, vol. ix. p. 84. 

The Poor Man'9 Barometer,^— Bo^ the eotwol^ 
tmlus and the pimpernel (anagaUis) fold up their 
leaves on the approach of wet weather. The latter 
is called the poor man's weather glass. In the 
same manner the different spedes of trrfoU con- 
tract their leaves at the approach of a storm, and 
have been named the husbandman's barometer. 
Chicheeed is another plant which answers the same 
purpose. When the flower expands boldly and 
ftilly, no rain will happen for four hours or upwards : 
if it continues in that open stete, no rain will dis- 
turb the summer's day. When it half conceals ite 
miniature flower, the day is generally showery; 
but if it entirely shuto up or veils the white flower 
with ite green mantle, let the traveller put on his 
great coat, and the ploughman, with his beast of 
draught, expect rest from their labour. 



QUERIES. 

78 — ^How if Mienee of moak made ? ByJ^iMaoMag musk in 
ipirits of wine. — Ed, 

79—- Why are thero not the tame number of ecUpees every 
year ? Answered in page 907. 

89 — How is the phosphorus mixed with (he oOwr ingr*« 
dients in the making of Congreve's? 

81— How can discolored pearls be bleached ? Let them b« 
in a paste of masnesia and water for from 2 to 84 houia. 
according to the discoloration. Some persons soak them in 
lime water.— Ed. 

83— How may corallines be cleaned and bleached? By 
boiling them for a quarter of an hour in soap suds along with 
soda; and when thus cleaned they may be soaked for an hour 
in a very weak mixture of sulphuric— or, still bettor, muri- 
atic acid and water.— Ed. 

83— Is there any method of preserving-polished steel from 
rust? Answered in page 160. 

84— How is wax extracted from the honeycomb? By 
boiling and straining it— En. 

85— How are fumigating pastilM made ? Answmd in pag* 
127. 
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WOOD ENGRAVING. 

(Resumed from page 84 J 

Ws proceed to the continaed review of Mr. Jack- 
son's splendid work on Wood Engraving — intending 
ftt present particularly to allude to the practical in- 
structions given on &e art in chapter viii. hoping 
thereby to direct still more strongly than before the 
attention of our readers, not merely to the art it- 
self, but to the only work in the language which 
considers it in detail ; for as to the instruction given 
upon it, and upon the correlative arts in the Ency- 
clopedias, that is utterly useless, being generally 
written by those who know nothing whatever upon 
tiie subject, whereas it will be recollected that Mr. 
Jackson is himself one of the very first of our artists 
in wood. Having already described the tools it is 
now incumbent upon us to show the manner of 
using them, and the first thing to be acquired is 
steadiness of hand ; upon this Mr. Jackson says : 

" Enffravinff qf Tints, — In order to acquire steadi- 
ness of hand, the best thing for a pupil to begm 
with is the cutting of tints, that is, parallel lines ; 
and the first attempts ought to be made on a small 
block, such as is represented in No. 1, (see cut,) 
which will allow each entire line to be cut with the 
thumb resting against the edge. When lines of 
this length can be cut with tolerable precision, the 
pupil c£ould proceed to blocks of a larger size. 
He ought also to cut waved tmts, No. 2, (see cut,) 
which are not so difficult ; beginning, as in straight 
ones, with a small block, and gradually proceeding 
to blocks of greater size. Should the wood not cut 
smoothly in the direction in which he has begun, 
he should reverse the block, and cut his lines in 
the opposite direction; for it not unfrequently 
hiiq>pen8, that wood which cuts short and crumbles 
in one direction will cut clean and smooth the oppo- 
site way. It is here necessary to observe, that if 
a certain number of lines be cut in one direction, 
and another portion, by reversing the block, be cut 
the contrary way, the tint, although the same tool 
may have been used for all, will be of two different 
shades, notwithstanding the pains that may have 
been taken to keep the lines of an even thickness 
throughout. This difference in the appearance of 
the two portions is entirely owing to the wood cut- 
ting more smoothly in one direction than another, 
although the difference in the resistance which it 
makes to the tool may not be perceptible by the 
hand of the engraver. It is of great importance 
that a pupil should be able to cut tints weU before 
he proceeds to any other kind of work. The prac- 
tice will give him steadiness of hand, and he will 
thus acquire a habit of carefully executing such 
lines, which subsequently will be of the greatest 
service. 

' * Wood engravers, who have not been well schooled 
in this elementary part of their profession, often cut 
their tints carelessly in the first instance ; and when 
they perceive tlieir defect in a proof, return to their 
work, and with great loss of time, keep thinning and 
dressing the lines till they frequently make the tint 
appear worse than at first. 

"When uniform tints, both of straight and 
curved lines, can be cut with facility, the learner 
should proceed to cut tints in which die lines are or 
unequal distance apart. To effect this tools of 
different sizes are necessary, for in tints of this 
kind the different distances between the black lines 
are according to the width of the different tools used 



to cut them ; though in tints of a graduated tons 
of color, the difference is sometimes entirely pro* 
duced by increasing the pressure of the graver, and 
tints of this kind are obtained with greater ftualitf 
and certainty by this means ; though to produce • 
tint of delicately graduated tone, it is necessary 
that the engraver should be well acquainted with tl^ 
use of his tools, and 'also have a correct eye. The 
cut, No. 3, is a specimen of a tint cut entirely with 
the same graver, the difference in the color being 
produced by increasing the pressure in the lighter 
parts. 

*' Straight line tints are used to depict a clear 
sky— waved lines are generally introduced to repre- 
sent clouds, as they not only form a contrast with 
the straight lines of the sky, but from their form 
suggest the idea of motion. It is necessary to 
observe, that if the alternate undulations in such 
lines be too much curved, the tint, when printed, 
will appear as if intersected from top to bottom, like 
wicker-work in perpendicular streaks. In executing 
waved lines it is, therefore, necessary to be par« 
ticularly careful not to get the undulations too much 
curved. 

" As the choice of proper tints depends on taste, 
no specific rules can be laid down to guide a person 
in dieir selection. In the direction of Imes it 
should always be borne in mind by the wood en- 
graver, and more especially when the lines are not 
laid in by the designer, that they should be disposed 
so as to denote the particular form of the object 
they are intended to represent. For instance, in 
the limb of a figure they ought not to run hori- 
zontally, or vertically ; conveying the idea of either 
a flat surface, or of a hard cylindrical form, but 
with a gentle curvature, suitable to the shape and 
the degree of rotundity required. A well-chosen 
line makes a great difference in properly repre- 
senting an object, when compared with one less 
appropriate, though more delicate. The proper 
disposition of Klines will not only express the form 
required, but - also produce more color f as they 
approach each other in approximating curves, as in 
the example. No. 4, (see cut,) and thus represent 
a variety of light and shade, without the necessity 
of introiducing other lines crossing them, which, 
ought always to be avoided in small subjects ; if, 
however, title figures be large, it is necessary to 
break the hard appearance of a series of such 
single lines by crossing them with others mora 
delicate. 

** Engravinff Curved Lines. -^la. cutting curved 
lines considerable difficulty is experienced in not 
commencing properly. For instance, if in exe- 
cuting a series of such lines as are shown in No. 4, 
(see cut,) the engravsr commences at the upper 
part, and works towards the bottom, the tool will 
always be apt to cut through the line already formed, 
whereas by commencing at the bottom, and working 
upwards, the graver is always outside of the curve, 
and consequently never touches the lines already 
cut. Tills difference ought always to be borne in 
mind, as, by commencing properly, the work is 
executed with greater freedom and ease, while the 
inconvenience arising from slips is avoided. When 
such lines are introduced to represent the rotundity 
of a limbf with a break of white in the middle, 
expressive of its greatest prominence, as is shown 
in the figure. No. 5, it is advisible that they should 
be first laid m, or drawn, as if intended to be 
continuous, as is seen in the figure. No. 6, and 
tibe part which Sppears white is lowered, or cat out, 
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before beginning to cat them, as by this means all 
risk of tbeir disagreeing will be avoided. 

" Clear onmffled water, and all bright and smooth 
metallic surfaces, are b^ represented by single 
lines; for if cross lines be introduced, except to 
indicate a strong shadow, it gives to them the ap- 
pearance of roughness, which is not at all in aooor. 
osnoewith the ideas which such substances natu- 
rally excite. Objects which appear to reflect 
brilliant flashes of light ought to be carefully dealt 
with, leaving plenty qf black as a ground work, for 
hi wood engraving sudi light can o^y be effectively 
represented by contrast with dee color. 

** Engraving tn Outline. — The word outline in 
wood engraving has two meanings : it is used, first, 
to denote the distinct boundaries of all kinds of 
objects ; and, secondly, to denote the delicate white 
hne, ihat Is out roimd any figure, or object, in 
order to form a boundary to the lines by which such 
flgnre, or object, is surrounded, and thus to allow 
of their easier liberation. This hist is usually called 
^ ufkite outline. As this white outline ought 
never to be distinctly visible in an impression, care 
ought to be taken, more especially when the adja- 
cent tint is dark, not to cut it. too deep, or too 
wide. In the cut. No. 7, the white outline alone 
is seen — ^in the finished cut of the same subject it 
is not visible, on account of the back ground, and 
the Ughts of the figure, being cut away. The 
proper intention of the white outline is not so much 
to define the form of the figure, or object, but as a 
boundary to other Unet coming against it. The 
small shaving forced out by ^ graver becomes 
iounediately released, without the point of the tool 
coming in contact with the true outline. 

*• Engraving qf Figuret, ^c— After having cut 
the white outline of the subject, the next step is to 
(mt a similar white line on each side of the pen- 
cilled lines, which are to remain, and form the 
hnpresaon when it is printed. A cut when thus 
engraved, and previous to the parts which are white 
when printed being cut away, or, in technical lan- 
guage, blocked out, would present the appearance 
of the cut. No. 8. It is, however, necessary to 
observe, that all tiie parts which are to be blocked 
out, have been purposely retained in this cut, in 
order to show more clearly the manner in which it 
is executed ; for the engraver usually cuts away as 
be proceeds all the black masses seen within the 
nibject. A wide margin of solid wood round the 
edges of the cut is, however, generally allowed to 
remain till a proof be taken, as it affoixis a support 
to Ihe paper, and prevents the exterior lines of the 
subject from appearing too hard. When the cut 
is properly cleaned out and blocked away it is then 
finished, and when printed will appear as in No. 9. 
" Sculptures and bas-reliefs of ai^ kind are gene- 
rally represented by simple outlines, with dedicate 
parallel lines running horizontally to represent the 
ground." 

The above is a summary of the directions which 
Mr. Jackson gives to amateurs, and they are such 
as, it^ is hoped, will induce many an individual to 
try his hand at wood engraving. Without, however, 
that aeuteness of perception, which instruction cannot 
give, and that taste which is to be acquired only by 
a general knowledge of the art of drawing, proficiency 
in wood engraving can scarcely be expected, but 
with them, although the learner in proceeding from 
one subject to another more complicated will doubt- 
less meet with difllculties which may occasionally 
damp his ardoor, yet he will encounter none which 



' will not yield to earnest perseverance. The follow- 
ing are among such remarks as are addressed to 
those as would attain the art as a profession, but as 
they are equally applicable to other persons, we in- 
sert them as the concluding observations on this 
valuable process. 

**When comparatively L'ght objects are to be 
relieved by a tint of any kind, whether darker or 
lighter, such objects are generally separated from it 
by a black outline. The reason for leaving such an 
outline, in parts where the conjunction of the tints 
and the figures does not render it absolutely ne- 
cessary, is this; as those parts in a ^ut which 
appear white in tiie impression are to be cut away, 
it frequently happens that when they are cut away 
first, and the tint cut afterwards, the wood breaks 
away near the termination of the line before the 
tool arrives at the bhink or white. It is, therefore, 
extremely difficult to preserve a distinct outline in 
this manner, and hence a black conventional one is 
introduced in those parts where properly there 
ought to be none. It is necessary to observe further, 
that when the white parts are cut away before the 
tint is introduced, the black outline is very liable to 
be cut through by the tool slipping. This will be 
rendered more intelligible by an inspection of the 
cut. No. 10, where the cottage is seen finished, and 
the part where a tint is intended to be subsequently 
engraved appears black. Any person m the least 
acquainted with the practice of wood engraving 
will perceive, that should the tool happen to slip 
when near tiie finished parts, in coming directly 
towards them, it will be very likely to cut the 
outline through. When the tint is cut first, as 
represented in No. 11, the mass of wood out of 
which the house is subsequently engraved serves as 
a kind of barrier to the tool in the event of its 
slipping, and allows of the tint being cut with less 
risk quite up to the white outline. By attending 
to such matters, and considering what part of a 
subject can be most safely execut^ first, a learner 
will both avoid the risk of cutting through his 
outline, and be enabled to execute his work with 
comparative facility. 

** Delicate wood engravings which look well in a 
proof on India paper, by rubbing the ink partially 
off the block in iiie lighter parts, generally present 
a very different appearance when printed, either with 
or without types in the same page. Lines which are 
cut too thin are very liable to turn down in printing 
from their want of support ; and hence cuts consist- 
ing chiefly of such lines are seldom so durable as 
those which display more black, and are executed 
in a more bold and effective style. A designer who 
understands the peculiarities of wood engraving will- 
avoid introducing delicate lines in parts where they 
receive no support from others of greater strength 
or closeness near to them, but are exposed to the 
unmitigated force of the press. Cuts in proportion 
to the quantity of color which they display are so 
much the better enabled to bear the action of the 
press ; the delicate lines which they contain, from 
their receiving support from the others, are not 
only less liable to break down, but from their con- 
trast with the darker parts of the subject, appear 
to greater advantage than in a cut which is a uni- 
formly grey tone. I am not however the advocate 
oLblack and little else in a wood cut ; on the con- 
trary, I am perfectly aware of the absurdity of 
introducing patches d black without either meaning 
or effect. What I wish to inculcate is, that a wood 
cut to have a good effsct must contain more of pro* 
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perly contrasted black and white, than those who 
wish their cuts to appear like imitations of steel or 
copper-plate engravings are willing to alTow." 

We now take our leave of Mr. Jackson for the 
present; at a foture time we may perhaps spare 
room for a few remarks on lowering the blocks, and 
on engraving maps ; at present we have done, but 
not before cautioning the pupil in the preparative 
drawing, and directing him how to take a proof of 
his work, if requhred, and which Mr. Jackson has 
omitted. 

In drawing it must at all times be remembered 
that the printing will be the reverse; of the drawing, 
the right side of the one will be the left side of the 
other ; if then a landscape be drtiwn on wood as it 
appears in nature, it will not represent it properly 
when engraved and printed ; and so constantly is 
this the effect, that in drawing for the wood engraver 
the reins of horsemen, the tools of workmen, &c. 
must be drawn as if in the left hand ; the telescope 
of the sailor as if held to the left eye ; the gun of 
the sportsman to the left shoulder, &c., in order 
that when reversed, as they will be when printed, 
each may appear in its usual and proper position. 
As an illustration showing the necessity for this we 
give the following cut, which is a tracing of the one 
on page 81, which being drawn on ordinary princi- 
ples, shows, when engraved, a left-handed attitude. 




A proof cannot be taken until the principal parts 
of the subject given are engraved, because of obliter- 
ating the design ; when a proof is wanted it may be 
done very easily by means of a little ball-shaped 
dabber, made of leather with wool withinside. 
Spread evenly upon this a little printers' ink, dab 
it carefully on the block, so as to blacken it, but not 
so much as to fill up the lines with ink ; then place 
a piece of damped paper upon the engraving, and 
rub the back of the paper with anything hard, which 
will transfer the ink on to the paper, and constitute 
a proof, by which the engraver can judge of the 
progress and effect of his work. 



PANORAMAS AND COSMORAMAS. 

Panoramas are cylindrical pictures, the point of 
view being placed on the axis of the cylinder. By 
this means the artist is able to represent, on the 
surface of the cylinder, all the objects of nature 
which can be seen round a given point as far as 
the horizon. The name panorama, given to such 
pictures, signifies universeU view, because it repre- 
jsents all the objects which can be discovered from 
a single point. The trace of panoramas is, there- 
fore, nothing else but the intersection of ths 
cylindrical surface forming the picture with one or 
several conical surfisuses, having their summits at 
the points of view, and for their bases. all the lines 
ja D3itiire which the artist proposes to represent. 



In order to simplify the work,^ in painting Ain 
species of perspective, the horizon is divided into 
a great number of equal parts; into twenty, for 
example. The objects to be represented, which 
fall within each twentieth part of the horizon, are 
first drawn in perspective on common plain sheets 
of paper. On a canvas representing the develope- 
ment of the cylindrical snrfece forming the picture, 
the twenty veAioil and parallel bands embracing 
the whole horizon, or ^rather the objects contain^ 
in each of them, are painted side by side; and 
finally, the canvas is extended against the cylin- 
drical wall of the rotunda that constitutes the 
panoramic building. 

The truth of thu species of representation, when 
well executed, is so striking, that it frequently 
produces a belief that the spectator is actually 
looking at nature itself. No oUier mode of repre- 
sentation makes us better acquainted with the 
genera] aspect of any country round a given point, 
an advantage not possessed even by a plan in relief, 
and which the representation of a part of the hori- 
zon on a plane surface can never give. 

The Cosmorama is more simple in construction, 
and may be formed at less expense and trouble 
than perhaps any other public exhibition, while it 
may be vaiied to infinity. 

It consists merely of a picture, seen through « 
magnifying glass, exactly in the same manner as in 
the common shows exhibited in the streets for the 
amusement of children. The difference not being 
in the construction of the apparatus, but in the 
quality of the pictures exhibited. In the common 
shows, coarsely colored prints are sufficiently good, 
in the Cosmorama a moderately good oil painting 
is employed. ThQ constxuction will be readily 
understood by the following description and cut. 




In a hole of a door or partition insert a doubly- 
convex lens A, having about three feet focus. At a 
distance from it rather less than the focal distance 
of the lens, place, in a vertical position, the 
picture B, to be represented. The optical part of 
the exhibition is now complete, but as the frame 
of the picture would be seen, and thus the illusion 
be destroyed, it is necessary to place between 
the lens and the view, a square wooden frame, 
formed of four short boards. The frame, which is 
to be painted black, prevents the rays of light 
passing beyond a certain line, accor<Ung to its 
distance from the eye, the width of it is such that 
upon looking through the lens, the picture is seen 
as if through an opening, which adds very much 
to the effect, and if that end of the box, or framej 
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next the picture lunre an edge to it, representing 
the outiet of a oaye, a Gothic ruin, or a rocky 
archway, which ndg^t be partially lighted by the 
top of the box being semi-transparent, the beanty 
and apparent reality of the picture would be very 
much enhanced. 

Upon the top of the firame is represented a lamp. 
It is this whidi illuminates the picture, while all 
extraneous light is carefully excluded by the lamp 
being contained in a box, open in the front and at 
the top. * 

ANTI-INFLAMMABLE SUBSTANCES. 

M. Gat-lussac some years ago stated that if 
paper be dipped in a solution of phosphate of am- 
monia and dried, the inflammability of such paper 
is destroyed. 

We were induced by this obsenration in the winter 
of 1836 to prosecute this subject; and at that 
period, calico, wood, and paper were kept immer- 
sed in yarioiis saline solutions for days together, in 
order to ascertain the comparative energy of such 
solutions in destroying the property of inflamma- 
bOity. As the object of these experiments was 
altogether practical, those saline solutions only were 
tried which could be obtained at a sufficiently low 
rate for general use. Accordingly, for the phos- 
phate of ammonia proposed by M. Gay-Lussac, the 
muriate was substituted; and this was found to 
have the greatest effSect in destroying the inflam- 
mable property of wood, calico, or paper. Wood 
should remain a week or ten days immersed in a 
saturated solution of it ; for calico and linen twenty 
minutes ; and for paper two or three hours at fur- 
thest is sufficient. If either of these be dried after 
such immersion, and then put into the flame of a 
candle, they turn black, but do not take fire, and on 
being removed from the candle they do not continue 
to keep alight like tinder, ignited as it were, but 
without flame. 

But as neither the muriate of tin nor the muriate 
of ammonia is sufficiently cheap for extensive use, we 
are now to examine the fixed alkalies, in reference to 
the property under consideration. 

The subcarbonate of potass, or soda, seems suf- 
ficiently efficacious, though not to an equal degree 
with the salts first mentioned. There is little or no 
difference in the efficacy of either of these alkalies. 
They both prevent inflammability : but neither of 
them prevents ignition, if we may so speak, that is 
to say, when paper or linen is prepared by them 
and held in the flame of a candle and then re- 
moved, no flame is communicated, but the ignited 
part or spark continues to spread slowly until the 
whole of the material is consumed. And this it 
does, whether the substance be held in one direction 
or another ; though of course the ignited margin 
extends most quickly when it is held in such a 
position that it can rise upward. It is to be ob. 
served that whether calico, linen, or paper, be 
soaked twenty-four hours or a week, in solutions 
of the alkaline subcarbonates, makes littie or no 
difference in reference to this power of ignition. It 
is hence obvious, that the muriates of tin and am- 
monia are more decidedly anti-inflammables than 
the subcarbonates of potass or soda ; but it seems 
not improbable that these latter may retain their 
powers longer. 

As there is littie or no difference in the power of 
these alkalies, and as the latter is now very con- 



giderably cheaper than the former, we give it tlie 
decided preference. 

For practical purposes, the subcarbonate of soda 
will, except in very particular cases, be found soffi- 
dentiy anti-inflammable; for no sudden destmc* 
tion of property which had been prepared by its 
solution coidd take place. Fire fedling on one of 
the leaves of a book in a library so prepared, could 
scarcely be able to extend itself even through the 
book on which it ^1 ; and certainly could not eom- 
municate to other volumes : and whether a child's 
dress, or the scenes of a theatre so prepared were 
set on fire, there would be little difficulty in ex- 
tinguishing it. Although therefore the muriate of 
ammonia is a more complete anti-inflammable, its 
great expense compared to subcarbonate of soda is a 
formidable objection to its general use. Papers 
saturated with it might sometimes be used instead 
of partshment, where it was the wish to give tiie 
greatest dq^ree of security to the documents or 
productions. 

In reference to wood, muriate of ammonia seems 
to have no advantage over the subcarbonate of soda. 
When wood, altfaougjfa cut in the thinnest form, is 
prepared by the solution of this alkali, tiie ignited 
part will not extend, as we have observed is the case 
with paper or linen under the same circumstances. 
The subcarbonate of soda then is what we recom- 
mend for the preparation of all articles composed 
of wood. 

But it is fiiir to consider the grand objection to 
preparing wood by immersion in the saline solutions 
(for muriate of anmionia is equally liable to this 
objection with subcarbonate of soda.) The objec- 
tion alluded to is, that all these saline impregnations 
are completely removed by immersion in water, or 
perhaps still more quickly by immersion in solution 
of soap and water. This was the case equally with 
muriate of tin, and some other solutions that were 
tried. 

The objection then, just mentioned, will apply 
to wood that may necwsarily be exposed to the rain, 
or which may require cleaning by soap and water. 
This is the case with the deck of a ship and the 
floors of dwelling houses, as at present constructed. 
But such seem the principal, or the only excep- 
tions to the general advantage to be derived frook 
the adoption of anti-inflammable wood. A great 
part of the wood used in building is placed between 
the floors, or on the sides of houses, which are 
usually painted. In either of these cases wood pre- 
pared by subcarbonate of soda will retain its anti- 
inflanmiable properties unimpaired. 

Of course the preceding remarks, though appli- 
cable to all structures of wood, or partially of wood 
are more particularly so to all offices and premises 
in which, from the trade pursued, or the number 
of documents kept in paper, the risk of fire is in- 
creased. And not only are they applicable to pnbHe 
and private buildings, but also to slups, and particu- 
larly to steam boats. 

CHEMICAL SALTS. 

Thb term Salt was originally employed to denote 
common etUt, but was afterwards generalised by 
chemists, and employed by them in a very extensive 
and not very definite sense. They understood by 
it any body which is sapid, easily melted, soluble 
in water, and not combustible ; or a class of sub- 
stances midway between eartiis and water. Many 
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^•pntei arose concerning what bodies onght to be 
comprehended under tibe designation, and what 
ought to be excluded. Acids and alkalies were 
allowed by all to be salts ; but the difficulty was to 
determine req;>ecting earths and metals ; for several 
of the earths possess all the properties which have 
been ascribed to nits, and the metals are citable 
of enterin]^ into combinations which possess saline 
properties. In process of time, however, the torm 
«fl/# was restricted to three classes of bodies, vis., 
addif alkalietf and the congifounds which adds 
form with alkalies, earths, and metallic oxides. 
The two first of tiiese classes were cidled timple 
§altii the salts belonging to the third class were 
called compound or neutral. This last appellation 
originated from an opinion long entertained by che- 
mists, that acids and alkalies, of which the salts 
are composed, were of a contrary nature, and that 
they counteracted one another ; so that the result- 
iqg compounds possessed neither the properties of 
adds nor of alkalies, but properties intermediate 
between the two. 

Chemists have lately restricted the term salt still 
more, by tadtly excluding adds and alkalies from 
the class of salts altogether. At present, then, it 
denotes only the compounds formed by the combi- 
natiim of adds with alkalies, earths, and metallic 
oxides, which are technically called baset, 'When 
tiie proportions of the constituents are so adjusted 
tiiat the resulting substance does not affect the 
color of infusion of litmus, or red cabbage, it is 
then called a neutral ealt. When the predominance 
of add is evinced by the reddening of these infu- 
sions, the salt is said to be addulous, and the prefix 
atqfer, or bif is used to indicate this excess of add. 
If, on the contrary, the add matter appears to be 
in defect, or short of the quantity necessary for 
neutralizing the alkalinity of the base, the salt is 
then said to be with excess of base, and the prefix 
«tf3 is attached to its name. 

Ijk the British chemical schools, it is now common 
to dassify the salts in the following orders :— 

Order 1st. — ^The oxy-salts. This order includes 
no salt in which the add or base is not an oxydised 
body. A curious law was observed by Gay Lussac 
to detain among the salts of this order. Since all 
the powerful aUcaline bases, with the exception of 
ammonia, are protoxides of an electro<-positive 
metal, one equivtdent of an acid will combine with 
one equivalent of such a base, and form with it a 
neutral salt. Now, if we divide the orddr into fimii- 
lies, arranged according to the add, as sulphates, 
mtrates, &c., it follows that in each fiumly the 
oxygen of the salt must bear a constant ratio to the 
oxygen of the base ; thus, since one equivalent of 
sulphuric acid contains three atoms of oxygen, and 
one equivalent of nitric add five, we have the ratio 
of the oxygen of the add to the base in the neutral 
proto-snlphates as three to one, and in the neutral 
proto-nitrates as five to one. Should the base pass 
into a higher state of oxidation, as to the state of 
binoiide, then will it be disposed to unite with two 
equivalents of the acid ; that is, twice the quantity 
of oxygen forming a bi*salt, still preserving tlie same 
ratio of oxygen as in the proto-salts of the same 
add and base. This order of salts comprehends the 
mlphates, double sulphates, sulphites, hyposulphites, 
hyposulphates, nitrates, nitrides, chlorates, iodates, 
phcsphi^, pyrophosphates, metaphoephates, arse- 
siates, chromates, borates, and caibonates. 

Order 2nd. — llie hydro salts. This order in- 
cludes no salt the add or base bf which does not 



contain hydrogen. In this order the hydrochbiidea 
are not induded, since the action of the hydrochlo- 
ric add acts upon metals and oxides of metals 
through the agency of the chlorine. The same re- 
mark holds with the hydriodic and other hydracids. 
The only salts included in this order are in fact 
compounds of the hydracids with ammonia and 
phosphuretted hydrogen. In some other salts 
rather as an electropositive ingredient or base than 
as an add, and such salts are therefore placed 
under a different order. 

Order 3rd. — Sulphuric salts. This order includes 
no salt the electropositive or negative ingredient of 
whidi is not a sulphuret. The salts of this order 
are double sulphurets, such as the hydrosulphurets 
of potassium, sodium, caldum, &c. 

Order 4th. — ^Ilie haloid salts. This order in- 
cludes no salt the electropositive or negative ingre.* 
dient of which is not haloidal. The salts of this 
order are double raits, and one or other of the 
ingredients must be analogous to sea salt, such as 
the hydrochlorides, anrochlorides, oxychlorides, 
double iodides, silica fluorides, &c. 

As almost every add unites with every base, and 
sometimes in several proportions, it foUows that 
the number of salts must be immense. Several 
thousands are already known, although not above 
thirty were believed to exist fifty years ago. The 
early names of the salts, so frur as these bodies were 
known to chemists, were wholly destitute of scien- 
tific precision. At present, however, they are uni- 
versdly designated according to the nomenclature 
of Morveau. The name of each salt consists mainly 
of two words, one generic, the other specific. The 
generic word precedes the spedfic, and is derived 
from the add ; the specific comes from the base. 
For example, a salt consisting of sulphuric acid and 
aoday is spoken of generically under the name of a 
sulphate^ and specifically, by adding the name of 
the base ; thus sulphate of potash. The termina- 
tion eUe corresponds with liie acid whose termina- 
tion is in tc, and the termination ite with the add 
whose termination is in ous; thus sulphuric acid 
gives sulphates : sulphurous add, sulphites. Tliere 
are some adds containing less oxygen than those 
that terminate in ous ; in such case tiie word hypo 
is prefixed; thus we have Ay;»o-sulphurous add^ 
Aypo-nitrous add, giving also salts that are called 
Aj^o-sulphites, and Aypo-nitrites. When the salt 
is a compound of one atom, or proportional of acid 
with one of base, it is distinguished simply by the 
words denoting the acid and the base, without the 
addition of any prefix. If the salt contains two 
atoms of acid united to one atom of base, the 
Laljin numeral adverb his or bi is prefixed. Thus 
bisulphate of potash is a salt composed of two atoms 
sulphuric acid and one atom potash. Were there 
three, four, &c., atoms acid, the numeral adverbs 
/er, quatcTf 8tc,f would be prefixed. Thus quater^ 
oxalate of potash means a compound of four atoms 
oxalic add and one acid of potash. When two 
atoms of base are combined with one atom of acid, 
this is denoted by prefixing the Greek numeral 
adverb dis. Thus diphosphate of potash means a 
compound of two atoms potash with one atom 
phosphoric acid. The prefixes tris^ tetrakis, &c., 
indicate three, four, &c., atoms of base with one 
atom of add. Salts of this description were 
formerly termed sub-salts ; at least in those instances 
where an alkaline reaction was produced upon test- 
liquors from the excess of base. 

We have stated above that salts are at present 
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imdentood to be compounds only of adds and 
bases. The discoveries of Sir H. Davy, however, 
require us to modify this generally received defini- 
tion; Many bodies, such as common salt and mu- 
riate of lime, to which the appellation of Malt can- 
not be refused, have not been proved to contain 
either acid or alkaline matter, but must, according 
to ^ strict logic of chemistry, be regarded as 
compounds of chlorine with metals. Such com- 
poonds, possessing, for the most part, the proper. 
ties of solubility in water, and sapidity, are to be 
included under the general name of salts. Iliey 
are denominated ekloridei, ioditet, and bromitet, of 
the metals, according to the particular constitution 
of each. Thxa the compound of chlorine and cal- 
dom, formerly known as muriate of lime, is called 
the chloride of calcium. The solubility of salts in 
water is ^eir most important general quality. In 
this menstruum they are generally crystsdlized ; 
and by its agency they are purified and separated 
from one another, in the inverse order of their 
solubility. The determination of the quantity of 
salt which water can dissolve, is not a very difficult 
process. It consists in saturating the water exactly 
with the salt, whose solubility we wish to know, 
at a determinate temperature, weighing out a certain 
quantity of that solution, evaporating it, and giving 
^ saline residue. 



MISCELLANIES. 

Most.^'The humble and apparently insignificant 
moss is an active agent in some of the most impor- 
tant changes of nature. By its great absorption of 
moisture, its decay and subsequent revival in suc- 
cession, the hardest rock, upon which not even a 
blade of grass could grow, becomes covered in the 
coarse of years with a stratum of fertile soil, sup- 
porting the most luxuriant trees. At first a lit&e 
dost is blown into the interstices of the rock, into 
which are also driven by the winds some of the 
seeds of the moss from a less sterile spot. Here 
they vegetate, and the hitherto naked rock becomes 
covered with pretty green tufts ; which spreading 
wider and wider, year after year, its whole surface is 
at length covered mtii the smiling carpet of Nature. 
The continual growth and decay of the moss and 
other snuill plants, gradually increase the thickness 
of the stratum, larger plants, the seeds of which 
are borne from all quarters by the weather ; the 
rotting of these plants continue to add to the soil, 
till at last are seen to flourish the noblest trees of 
the forest. Thus, the hard and barren rock is made 
to abound in the richest products and the grandest 
vegetation : and thus are the sandy heaths and 
d^rt plains converted into verdant and fruitful 
fields. On the tops of the highest hills and moun- 
tains the mosses attract the moisture from the clouds, 
which trickling through every, crevice to find its way 
to the lowest place, accumulate and form cascades 
and brooks, which again uniting swell into the 
largest rivers. These waters flowing into the sea 
are again raised by the influence of die sun's rays, 
and form clouds, again to be employed in fertilizing 
and refreshing the earth. Sudi is the admirable 
and unceasing process of Nature. 

Paper NauHlue.-^** Among tbe principal mi- 
HMsles of nature," says Pliny, '^ is the animal called 
Nautitus, or Pompilos. It ascends to the sur&oe 
of the sefi in a supine posture, and gradually raising 
itidf up, forces out, by means of its tube, all the 



water from the shell, in order that it may swim iSbiB 
more readily; then throwing back the two ibremoat 
arms, it displays between a membrane of wonderfril 
tenacity, which acts as a safl, while with tiie r«h 
maining arms it rows itself along, the tail in the 
middle acting as a helm to direct ite course, and 
thus it pursues its voyage : and if alarmed at any 
appearance of danger, takes in the water and 
dteoends." 

Book qf Eiemity.^hk Signior Castagnette's ae- 
count of the asb^tos we find a sdicmae for the 
making of a book, which, fixmi its imperishable 
nature, he is for calling tiie Book of Eternity* 
The leaves of this book were to be the asbeitot 
paper, the cover of a thicker sort of the same mate* 
rial, aind the whole sewed togetiier with thread spun 
fit>m the same substance. Tlie things to be com* 
memorated in this book were to be written in letten 
of gold, so that the whole matter of the book being 
incombustible, and everlastingly permanent against 
the force of all the elements, and subject to no 
changes from fire, water, or air, must remain for 
ever j and always preserve tiie writing committed to it. 

Pyrophori qf easy preparation. — It is weU known 
that when 2i parts of pure tartaric acid, deprived 
of ite water of crystidlization, are quickly mixed 
in a dry capsule with eight parts of peroxide of 
lead, perfectly dry and reduced to powder, ignition 
very soon occurs throughout the mass, which is 
very vivid and of long duration. This fact, first 
mentioned by Mr. Wdker, would lead to the sup. 
position that other organic substances would un- 
dergo similar reaction with peroxyde of lead ; and 
this has been verified by tiie experiments of M. 
Boetliger. On experimenting with the oxalic and 
citric acids, he found that the action of the former 
on the peroxyd of lead was more rapid, and per- 
haps stronger, than that of tartaric acid ; while 
that of citric acid was rather weaker. Tlius, on 
mixing together 5^ parts of peroxyd of lead, and 
1 part of oxalic acid dried in hot air, or containing 
19 per cent, of water, almost instantaneous igni- 
tion of tiie mass occurs; but it continues for a 
'much shorter time than with the tartaric add, be- 
cause the oxalic acid contains less carbon. In 
order to obtain a pyrophorus with citric acid, 1 atom 
of citric acid, previously fused and kept some time 
in fusion, liien dried and pulverized, must be 
promptly mixed with 2 atoms of peroxyd of lead at 
the temperature of 73° Fahr. The ignition of the 
whole mass is almost as vivid, and continues for as 
long a time, as with tartaric add. Minium, lithargey 
and carbonate of lead, mixed with tartaric add, 
yield also, according to M. Boetliger, pyrophori, 
but not so good as those yidded by pure oxyd. 

ANSWERS TO QUERIES. 

12 — Why i» air always biavm from an eleetr^M 
point t The air contiguous to an dectrified point, 
bdng in a similar state of electridty by contact, 
repels and is repelled by the point, it consequently 
flies off; when another portion of air immediatdy 
fills the vacancy — tiie constant succession of tke re* 
pulsion giving rise to tiie idea of air being blown 
nrom the point. — Zero, 

23 — Whence is the origin qf ammal heai t An- 
swered in Page 75. 

2A—How may shells be best cleaned f Angweied 
in Page 95. 
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36 ft 74. — Why U U that certain p(md$, lakei, and 
rintn, mtfer fritze^ wen in ike eoldett wintert T 
There may be many cauies. Some of them may be 
impregnated with saline matter, as many mineral 
waters : others may be connected with internal vol- 
canic matter, as the hot springs of Iceland ; and 
others, as Lodi Ness, according to Professor Ander- 
son, do not freese, because, ofdng to their immense 
depth, the waters can nerer be cooled down to the 
fizzing point, or rather to 40^, that being the point 
at which water is the densest. Could the whole 
mass be cooled beyond this degree, the chilled water 
would be retained at the snrfEiee, and become, when 
still farther cooled, frozen — Ed, 

40 & 42 — What it the canteqftolar and lunar halotT 
CffparheHat ortnoek tune, and paratelena, or mock 
vMoneT — When light fleecy clouds pass over the sun 
and moon they are often encircled with one, two, 
three, or eyen more, colored rings; and, in cold 
weather, when particles of ice are floating in the 
higher regions, the two huninariea are frequently sur- 
rounded with the most complicated phenomena, 
consisting of concentric drcles; circles passing 
through their discs ; segments of circles ; and mock 
euni, formed at the points where these circles inter- 
sect each other. The name halo is given indiscri- 
minately to these phenomena, whether they are seen 
around the sun, or the moon. They are called par- 
helia when seen around the sun, and paraselente 
when seen round the moon-— Brewster's Optics. 

il-- Hyacinth and narcissus roots grow more 
rapidly in colored, than in white glasses — Query, 
the reason t — ^The spongioles, or finest fibres of aJl 
roots, perish at certain seasons, when the main root 
becomes dormant, until the stimulus of mois- 
ture and warmth combined, again cause them to 
throw out new fibres. In Uie dark they have the 
power of decomposing the moisture into its ele- 
ments of hydrogen and oxygen, but when exposed to 
light thi^ abstracts from them theoxygen, which in the 
first stage of the germination of seeds, as well as in the 
re-growth of bidbous roots, is necessary for their 
well-being. When leaves are put forth these organs 
assist by their action what at first the roots alone had 
to furnish. — F. L, 8, 

57 — When a shred rf camphor i» placed on water 
it swims round in circles, but jf a little grease be 
dropped in it stops, and seeks the side qf the vessel. 
What is thereason qf thisf Camphorbeing avolatile 
body there is continual emission of its vapour in 
radii firom its centre, consequently those parts in 
immediate contact witii the edge of the water repels, 
and is repeUed by it, giving rise to the peculiar mo- 
tion observed ; but when oU is dropped on the water 
it instantly spreads over the surface, envelopes the 
camphor, dissolves it, fills up the pores contiguous 
to the edge of the water, and thus prevents the 
emission of its vapour firom those parts which is tiie 
sole cause of its motion. When camphor is placed 
on water saturated with camphor it has no motion : 
for the water emitting camphidr vapours, as well as 
that which floats on it, the two forces balance each 
otiier, motion is destroyed, and equilibrium esta- 
blished.-rZero. 

58 — How can a precipitate he firmed from a de» 
eoction qf cochineal f Add a solution of alum, 1 part 
of alum, and 3 of water, and to the mixed liquor add a 
little ammonia, (the common spirits of hartshorn of 
the shops.) There will be formed a precipitate of 
alumina and carmine. 

59—^019 are quills clarified T Answerea on 
Page 88. 



61 — How can sUver be gilt without the use qf 
mercury? By two methods: the one called dry 
gilding. This is done by steeping a linen rag, in • 
solution of gold in aqua-regia, or nitro-muriatic 
acid, burning the rag afterwards, and then having 
the article to begilt well burnished. A piece of 
cork is dipped first into a solution of salt and water, 
then into the black powder, and lastly rubbed over 
the silver. The second method is called water gild- 
ing, which Ure, in his " Dictionary of Chembtry," 
describes as follows:— The solution of gold may be 
evaporated till of an oQy consistence, suffered to 
crystallize, and the crystals dissolved in water be 
employed, instead of the acid solution. If this be 
copiously diluted with alcohol, a piece of dean iron 
will be gilded by being steeped therein r or add to the 
solution about three times its quantity of sulphuric 
ether, which will soon take up the nitro-muriate of 
gold, leaving the add colorless at the bottom of the 
vessel, which must then be drawn off. 

63 — Can gluton be, by any process, made to answer 
the same purpose as Indian rubber^ Gluten being 
brittle when dry, and decomposed when moisture is 
present, it is evident it can never be substituted for 
caoutchouc. 

67— ^ a thread be twitted tightly round a poker 
it will not bum, though held in the flame qf a 
candle. Why is this? Because every body must 
attain a certain degree of heat before it will bum, 
and in this case the thread cannot reach that degree, 
because the heat is carried off immediatdy by the 
good conducting powers of the poker. — Ed, 

68— What is the construction qfthe CotmoramaT 
Answered in F^;e 101. 

Hardening qf Steel Dies.^^'Nir, Adam Eckfddt 
is stated to be the first who employed the follow- 
ing successful mode of hardening sted dies. He 
caused a vessel, holding 200 gallons of water, to be 
placed in the upper part of the building, at the 
height of forty feet above the room in which the dies 
were to be hardened ; from this vessd the water 
was conducted through a pipe of one inch and a 
quarter in diameter, with a cock at the bottom, 
and nozzles of different sizes, to regulate the diame- 
ter of the jet of water. Under one of these was 
placed the heated dies, the water being directed on 
to the centre of the upper surface. The first expe- 
riment was tried in the year 1795, and the same 
mode has been ever since pursued at the Mint 
without a single instance of fiulure. 

By this process the die is hardened in such a waj 
as best to sustain the pressure to which it is to be 
subjected ; and the middle of the face, which, by 
the former process, was apt to remain soft, now be- 
comes the hardest part. The hardened part of the 
dies so managed, were it to be separated, would be 
found to be in the segment of a sphere, resting in 
the lower softer part as in a dish, the hardness of 
course, gradually decreasing as you descend to- 
ward the foot. Dies thus hardened preserve their 
form till foirly worn out,— F^ranklin*s Journal. 



QUERIES. 

86— Why are egn coagulated when boiled, and incapable 
of Main assuming the fluid state ? 

87--What occasions the whistling sound of volant bodies ? 

88 — ^How are those brilliant colors obtained which we see 
in chemists* shops? 

89— Two balls, each of one pound weight, suspended oa ■•- 
parale strings, oontignons, but not touching, shewing no inoli- 
natlon to coalesce — at what height from the earrh a watt&em 
would they manifest attraction for each othei< 
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Fig. 2. 
PLATE ELECTRICAL MACHINE. 
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ELECTRICITY. 
(Returned Jrom page Sb,J 

In our future experimental researches on electricity, 
it will be necessary to use a machine, for the pur- 
pose of accumulating the fluid in greater quantity 
than the glass tube or such simple means allows, 
and also of retaining it in such a condensed state as 
ta afford the powerful effects of which it is capable ; 
and we are glad to have the opportunity of describ- 
. ing, at the same time as the ordinary machine, that 
large and powerful apparatus now exhibiting at the 
Colosseum, Regent's Park, but lest by this introduc- 
tion the present article should be too long, we must 
defer the account of the cylinder machine till ano- 
ther opportunity ; as that stupendous one now ex- 
hibiting, and which forms the subject of the first 
engraving, is a modification of tiiat commonly 
known as the plate machine ; or we should, perhaps, 
with more proj>riety of arrangement have preyiously 
discussed the more common and more easily-con- 
structed and managed apparatus formed with a 
cylinderof glass, instead of a sheet or plate of that 
materitd. 

From the last paper it became evident that to 
excite, accumulate, retain, and transfer the electric 
fluid, a due knowledge of electrics and conductors 
is necessary, that the capability of excitation and 
retention depended upon the quality of the electric ; 
-the power of a rapid transmission of the fluids, upon 
the perfect conducting power of tthe material, 
through or over which it is to pass ; thus electri- 
•cians employ for the one purpose chiefly the metals, 
ihey being the best conductors ; sulphur, resin, and 
isilk as electrics, or as bodies to be excited ; and the 
proper union of these forms an electrical machine. 

The usual form of the plate machine is seen in 
Fig. 2, to which the following description refers : — 
A is a circular plate of thick glass, supported upon 
an axis and capable of being turned round vertically 
by the handle attached to it. This plate in its re- 
solution is rubbed between two narrow cushions on 
^e upper part and two on the lower part of the 
frame which supports it ; these are tightened and 
ioosened by hand screws, and may t>e removed alto- 
gether for cleaning, &c. The cushions being rub- 
bed over with amalgamf fixed in their place, and 
the whole warmed, the machine will be fit for action, 
^as far at least as excitation is concerned. Upon 
turning the handle, sparks of the electric fluid will 
he seen to issue from each cushion, and flash to the 
nearer objects around. To prevent this dispersion, 
« flap of silk is attached to each cushion and ex- 
tends some distance along the glass plate, as seen at 
C ; the two flaps of each pai^ of cushions being sewn 
together and somewhat supported by strings attached 
to a wire at top to keep them in their places. Near 
where the silk terminates is fixed by a glass rod a 
brass, conductor, furnished with points at the end 
-near the plate, to collect the fluid which passes un- 
der the silk, and with a ball at the other end for the 
convenience of experiments ; thus the fluid passes 
upwards from the earth through the wooden frame 
to the cushions ; it is drawn from them to the glass 
plate ; it is retained by the silk flaps ; it is collected 
by the points, poured into the conductor, and there 
accumulated for use. 

To render this clearer, the two principal parts, 
▼iz. a pair of the cushions and the conductor, are 
fleen detailed in Figures 3 and 4. 

Fig. 3. — A is a screw whereby the cushions are 
£utened to the frame ; B a screw by looseniog or 



tightening of which the pressure is regulatea ; C 
the upper part of the frame of the machine ; D D 
the sides to which the cushions are attached ; £ 16 
the cushions themselves. These may be made to 
take off ; they may be about an inch wide, of « 
length according to the diameter of the glass plate* 
covered with leather and padded with four or five 
folds of flannel, or still better filled loosely with 
bran and gteel filings, the back of them beiBg of 
metal or of wood. 

The silk ^ be attached to them maybe of any 
texture, a thick sarcenet is most commonly employed 
for all electrical machines, whether it be oiled or 
not is of little consequence. 

Fig. 4 represents the usual conductor of the 
plate machine. A is of brass and is called for dis- 
tinction the conductor; it consists of a ball at its 
extremity connected with a second ball, from which 
issue two bent metallic tubes, with their ends bent 
at right angles and furnished with pointed wires. 
The greatest distance across from one tube to the 
other is about equal to the diameter of the glass 
plate of the machine ; C is a section of tiie legs of 
the stand, showing the glass plate between them ; 
B is a glass rod connecting A to the stand. 

From the above description of the usual plate 
machine, that at the Colosseum will be easily under- 
stood ; the letters being in both the same. Fig. A 
represents the glass plate. B a conductor attadied 
to one cushion, a similar one being on the other 
side ; both supported upon glass in order to show 
that when exhausted of their proper fluid, by turn- 
ing the winch they indicate negative properties. £ 
two silken strings tying up the silken flaps. P one 
of two brass rods, with forked ends, to collect the 
fluid from each side of the glass plate. D the j^ost- 
tive conductor in which the fluid is collected from 
the glass ; it is supported upon four glass pillars, 
which are fixed below into a stand, or frame work, 
capable of being wheeled near, or more distant 
from the glass. 1 1 two arms projecting from the 
conductor, for the purpose of being attached to any 
apparatus near. Tliese move on ball and socket 
joints, and are terminated by brass balls, which are 
moved up and down by strings passing through pnl- 
lies fixed to the sides of the apartment. The glass 
plate is seven feet in diameter — the larger con- 
ductor is a globe of copper, painted black, five feet 
in diameter. The whole is made with considerable 
beauty by Mr. Clarke, of the Lowther Arcade. The 
apparatus connected with it is of equal magnitude — 
a spiral tube, about ten feet long, two batteries of 
six carboys each, &c., &c. 

For a person unacquainted with electricity to ob- 
serve the above, occupying as it does the whole of a 
large apartment, connected to the walls by cords, 
standing twelve feet high, and wheeled along upon a 
rail-road, he would be struck with astonishment, 
and perhaps dread. The electrician would, on the 
other hand, see but a wasteful expenditure of money, 
(it must have cost some hundreds of pounds, we 
understand the glass plate alone cost £100,) and 
but little of those nice and convenient adi^itations 
to the purposes of experiment which the really 
scientific man requires. Enormously and uselessly 
large conductors is the first fault— there being but a 
single pair of cushions, when two pair are used even 
under ordinary circumstances, is a sad neglect of 
the double friction, and greatly-increased power 
tnat the same plate might have yielded; but the 
proprietor says, two pair of cushions were intended, 
and, indeed, made for it, bat the friction was bo 
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great that two men could not torn the winch ; 
granted— for even now the labor is hard enough ; yet 
wotUd not a glass plate of five feet, instead of seven 
feet, and with fonr cushions, have been more usefol, 
more economical, less cumbrous, and more power- 
ful ? Then to make electrical batteries of the thick 
green glass carboys, (used to hold and convey tur- 
pentine, &c.) shows such ignorance of the very first 
principles of the science that we were astonished to 
see them. 

The experiments performed remind us. forcibly of 
the " mountain in labor.'* The first experiment of 
taking a spark eight feet long is a very unfair one. 
The ball is held to the glass plate when in revolution, 
there being no conductor near it. Now every ex- 
perimentalist knows that, under these circumstances, 
a spark may be taken of almost any length, the ex- 
cited and charged glass itself acting as a partial 
conductor, the spark will fiy from the silk round to 
cushion again, a totally different thing from taking 
a spark through the air. The only other experi- 
ments exhibited were illuminating the spiral tube, 
the dancing of pith balls, the Aurora flask, and 
sending a shock through an iron chain ; experiments 
which might have been performed with a machine 
of the SDiMiUest size, and with equal effect. 



ON THE ROTATORY MOTION OP CAM- 
PHOR ON THE SURFACE OF WATER. 

BY DR. THOMPSON. 

TasRK is in science a number of well-known iso- 
lated facts, which seem, at first view, to contradict 
established principles, or, at least, to require for 
their explanation a train of causes not generally- re- 
cognised : each fact, therefore, becomes loaded wifeh 
many theories, and it is difficult to avoid mixing 
together principles which have really no necessary 
connexion with the phenomenon, so that the philo- 
sopher finds himself frequently unable to give a 
simple answer to a simple question, '' What is the 
cause of this fact ?*' 

It is possible that our causes are in most cases 
but removed effects ; that is, we explain one effect 
by another a little more remote, and then the lat- 
ter is termed a principle, and fidrly so, since science 
does not pretend to teach first causes, but to lead 
the mind, by slow steps, gradually nearer to the 
only First Great Cause of all created nature. 

The rotation of camphor on the surface of water 
has claimed the attention of many eminent philoso- 
phers, and excited the curiosity of the more humble 
student. 

If a few fragments or thin shavings of camphor 
be thrown on the surface of clean water, they will 
instantly begin to move, and acquire a motion both 
progressive and rotatory, which continues for a 
considerable time. During these rotations, *'if 
the water be touched by any substance which is at 
all greasy, all the floatininparticles quickly dart 
back, and are, as if by a stroke of magic, instantly 
deprived of their motion and vivacity." — Aceum, 

The motion of tibe camphoric particles has been 
attributed by Lichtenburg to the emanation of an 
tethereal gas from the fragments of camphor ; but 
he confesses that the cause is involved in conside- 
rable obscurity. Venturi supposes that a dissolvent 
power is excited on the camphor at the common 
margin of the air and water; he cut pieces of 
camphor into th&form of small colunms, an inch in 
length, and fix^T a piece of lead to the base of each 



column ; they were then placed upright in clean 
saucers, and pure water poured into hdf the height 
of the column. A few hours after, a horizontal 
notch was seen in the column of camphor at the 
ntffaee of the water ; and in twenty-four hours 
the camphor was cut in two at the middle. 

Venturi thinks that the camphor at- the surface 
of the water dissolves, and extends over its surface; 
and by this means coming into contact with a large 
atmospheric surface, is absorbed and evaporated: 
the rotatory motion he refers to the mechanical 
effect of the re-action which the camphoidc liqnor, 
extending itself upon the water, exerts against the 
camphor itself: if the retro-active centre of per- 
cussion of all the jets do not coincide with the cen- 
tre of gravity of the solid camphor, a combined 
motion of rotation and progression must follow. 
As the departure of the camphoric solution takes 
place only at the surface of the water, the rotation 
is necessarily effected round an axis perpendicular 
to the horizon. 

The theory of Venturi wsa not considered ade- 
quate; and electricity (so commonly the high 
priest of scientific enigmas) was supposed, by 
othera> to be disturbed the moment the camphor 
fell upon the surface of the water. Others again 
thought that the evaporation of the camphor and 
water explained the cause ; and- within the last two 
or three years Matteucci has examined the subject, 
and thinks that the camphor upon water resembles 
potassium under similar circumstances; the libe- 
ration of hydrogen, and the vapour of water around 
the floating vessel, producing its rapid motion. 

He took rather a large piece of camphor, in order 
that its motion on water might be slow : under the 
receiver of an air-pump in a partial vacuum, the 
movements of the camphor, which were at first very 
slow, became more rapid, and ceased when the ac- 
tion of the pump was stopped. Matteucci' says, 
** I have observed these phenomena of rotation on 
water in all volatile bodies. I took raspings of 
cork, and impregnated them with sulphuric sether ; 
when placed upon water, these small light bodies 
turned very rapidly.'* Matteucci's conclusion is, 
that the rotation of volatile bodies is owing to the 
currents of their vapours ; but this opinion, though 
published so recently, is by no means new ; several 
years ago M. Biot examined the subject in con- 
nexion with an investigation of it by Prevost, and 
promulgated a similar opinion to that- of Matteucci. 
M. Biot considers that camphor is moved upon the 
surface of water by the effect of the emission of 
the particles which compose it ; an emission that 
becomes perceptible to our senses by the smell 
which it produces, and by the repulsion which it 
exercises against small bodies floating upon the 
surface of the water. As the effect resulting from 
these different impulses does not necessarily pass 
through the centre of gravity of the piece of cam- 
phor, this centre has a motion both progressive and 
rotatory. 

It has been shown by Sir David Brewster, that 
highly-expansive fluids- and vapours are pent up 
within the cavities and pores of gems and precious 
stones ; and the remark may probably be extended 
to a large number of solids of a crystalline nature : 
the composition of this fluid or vapour, in many 
cases, is probably identical with that of the substance 
containing it. Now in a porous, vaporizable sub- 
stance, like camphor, the pores are, in all proba- 
bility, filled with camphoric vapour; and upon 
placing a thin lamina of the substance upon water, 
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the Bubstatotioii of wrter for vftpotir in the cavities 
ocean as fbllews: — ^The minute pores act the part 
of capillary tubes, «b4 attract the water into them, 
whidi water neeessaHly expels the vapour previondy 
existing therein ; this expulsion of yaponr has an 
effect analogous to that of the jet from a centriliigai 
pump ; that is, to bear the camphor round on a 
verticid axis. As it Is a mere chaace wlwther the 
forces on opposite sides of the centre of gravity 
equal each otiier, the effect, in neaily every instance, 
is to give the rotatory motion alluded to : sometimes 
it is both progressive and rotatory ; ^n it will 
suddenly change to a rotation in die opposite di- 
rection ; all dependfaig <m the relative forces of the 
different little enrrents. 

Matteucci states, that wUle the camphor is rota- 
tory, if tiie vessel be covered with a glass plate, 
the rotation is stopped ; but this is found to be tbe 
case to a certain extent only ; when the vessel con- 
taining Uie camphor is cotfered, iht rotations are 
lessened, and a general sluggishness pervades all the 
pieces, and the attraction of the sides of the vessel 
exerts itself, so that some of the pieces get to the 
side, and gently osciHate. This may be attributed 
to the formation of vapour of camphor, which, 
accumulating between the nndw-suifice of the glass 
plate and the surface of the water, prevents the 
further liberation of camphoric vapour, and thereby 
considerably lessens the capillary attraction of the 
water ; but in no case did he get an entire suspension 
of rotation or movement. 

I have succeeded in imparting motion to raspings, 
or, what is better, to thin slices of cork steeped in 
sulphuric aether. I think we may apply the aame 
reasoning to this instance as to lAie former. The 
slices of cork were lAeeped in sether for two or three 
days in a closed bottle ; I then placed a few slices 
on the surface of water, when they rotated for seve- 
ral minutes, and did so, I think, while in the act of 
exchanging their ether and vapour of sther for 
water, and the effect ceased when they had no more 
aether to exchange for water, since it is obvious 
that in both cases eadi slice of cork was saturated 
with a liquid, — t. e., wilii sether in the first instance, 
and with water in the sepond. 

I agree with Matteucci in the observation, that 
under the receiver of an air-pump, while the air is 
being withdrawn, the g3rrations are quicker ; but I 
do not agree that the increased velocity is due to 
evaporation, but simply to the more copious escape 
of the camphoric vapour, and the increased capillary 
action under such circumstances, by which means 
the pores become filled with water, and the cam- 
phor cannot again be made to rotate. This in- 
crease of emissive force I consider to be due to 
exactly the same source as the more rapid ebullition 
of hot water, when deprived, either wholly or par- 
tially, of atmospheric pressure. 

If the.exhaustion be carried on too for, the pieces 
of camphor are attracted by, and cling to, the inte- 
rior surface of the vessel, and remain attached thereto 
at the level of the water : on re-admitting the air, 
they instantly recede from the vessd, as if l^ey were 
repelled by a force ; but they do not again rotate. 
Now, in order to explain this, I must premise that 
when water is in a vessel whose sides above the 
liquid level are wetted, the attraction of the glass for 
the water is such, that a portion is elevated at the 
circumference of the liquid surface, so that a verti- 
cal segment of the liquid would give a line thus :— 



The water is elevated at A A, where it ia in oon* 
tact with the glass, and alightiy d^ressed at B, by 
virtue of this attraction, asaiso by atmo^heric pres- 
■ure ; a dice of camphor, &en, floating upon the 
liquid surface, is attracted by the sides of the vessel 
at A A, but this attraction is so dight that, in con- 
sequence of the ascent of the fluid at A A, the cam- 
phor cannot touch tbe glass atany oae point ; but ii 
the atmospheric pressnrebe atali oonoemed m slightly 
depressing the surface at B, and assisting the eleva- 
tion at A A, it is obvious that tiie rcUMvid of the 
whole or a part of that pressure wifi remove the de- 
pression at B, and lessen tiM devation at A A; the 
aittraction, then, of the sides of the glass lor tiie 
floating camphor is most favorably exerted, and 
consequently they dart to the ddes, and tiiere re- 
main, while the re-admisnoB of the atr restores the 
first state of tilings, and the camphor quits tiie ades 
of the vessd for the same reason that a smooth solid 
slides down an inclined plane. 

If ttie production of the gyrations of the camphor 
are to be referred to capillary attraction in the first 
instance, and to the escape of camphoric vapour in 
the second instence, by whose means currents acting 
hke paddles constitute the movmg power, it is ob- 
vious that heat would assist the liberation of the 
vapour, and produce more rapid rotations, whose 
career would terminate much sooner than at the or- 
dinary temperature of the air. AH this I find to be 
the case. 

Pure water was heated to 148% when the rotations 
of the camphor were increased in vdodty, and 
ceased entirely in sixty-nine minutes. 

Two glasses were set aside^ one containing water at 
58^, and the other at 210°; severd slices of camphor 
were placed in both at the same time ; tiie camphor in 
t^ first glass rotated for above five hours, until ail 
but a very minute portion bad evaporated, wlnle 
the rotations of the camphor m ihe hot water lasted 
oidy nineteen minutes ; d)out hdf the oamphorhad 
passed off, and the remaining pieces, instead of 
being dull, white, and opaque, were vitreous and 
transparent, and evidently soaked with water. The 
gyrations, too, which at first were very n^d, gradu- 
ally declined in velocity, untH they were quite 
duggish. 

The stilling influence of oil upon waves has be- 
come proverbid ; the extraordinary manner in which 
a small quantity of oil instantly spreads over a 
very large surface of troubled water, and the stealthy 
manner in whidi even a rough wind glides over it, 
must have excited the admiration of all who have 
witnessed it. Now it is by the same principle that 
we must account for the ** magicd ** action of a 
drop of oil in stoppmg the rotations of the cam- 
phor, which action is best shown in tiie foliowiiig 
manner : — ^Throw some camphor, both in slices and 
in small partides, upon the surface of water, and 
while they are rotating, dip a glass rod into oil of 
turpentine, and allow a dngle drop thereof to 
trickle down the inner^de of the glass to theeor^ 
&ce of the water ; the camphor wUl instaatiy daot 
to the opposite point of the liquid surfaoe, and 
cease to rotate. This is due to the rapidity with 
whidi the oil spreads over the fsirfitce of the water, 
and it is supposed that each particle of eampbor 
becomes surrounded at tiie water's ed^ with a 
minute film of oil, which prevents forther coatect 
with the water, and the consequent progress of 
capiUary attraction, and the formation of the our- 
rents I have spoken of. If a gre^y solid, such as 
hard tallow or lard, beenaployedVthe motions of 
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the oamplMr an more dowiy stopped than by ottor 
flaidgreBie. 

. A few draps of luli^wric or maiiatic add grad- 
aally tto^ tiie camphor's modoiiy bat when cam- 
phor k dropped into nitric add, dilated with its 
own bulk of water, it rotates rapidly for a few 
6econd3, and then stops. It also rotates in a 
strong soktion of Uqnor ammoolse, but not In 
Tarious sohitioas «f salts. Snfetimated heuoic add 
rotates «pon water, though in a Banner far less 
dedded than camphor, and for a much shorter time. 

By attantiTdy fiTianiaing with a Ims, and in a 
^ood nataral l^t, a pseee of camphor while ro- 
tating, the currents can be well distinguished jet- 
ting oat, ohkily from the ooraers ci the cainphor, 
aad bearing itronnd. Tlie motion ia by no means 
equable ; sometimes it is slow, when the oorrents 
are small and weak, bat often very rapid, when they 
are strong; sometimes a large current will snddenly 
burst for&, and produce a rapid eccentric motion; 
it is the irregvlarky in the force of these torrents 
which causes the fluctuating and flitting changes in 
the motions for an instant ; a balance of force frill 
engender momeatory rest, wfai<^ is, however, im- 
m»iiately disturbed by some new cmrrent darting 
out, and the direction in v^ch it wiU rotate is 
always dependent on tihe aggregate strength of the 
current at any given spot. 

In eggi^arod in dilute muriatic add, at first 
sides in the s(dutioa, but in a few seconds the 
whole of the «gg*^eU being covered with bubUea 
of carbonic acid gas will liseto the surfece, a por- 
tion of the egg will be lifted above the surfece, and 
the whole egg wiM slowly rotate upon its prolate 
axis. This rotation is formed by the bubbles of 
gas forming at liie under part of the egg, and over 
all the submersed -portieins, which render them 
lighter than the portions above the liquid level, and 
tibds portion descends as the other ascends. The 
instances in chenHstiy of sdids moving rapidly 
tiiroagh liquids are numerous. Almost any solubfe 
ash, if thrown into a nearty satuMted vad boiling 
solution of the same salt, wiU rotate in dissolving. 

The currents as given out by the cam^^or may 
idso be seen by means of the microscope ; a drop 
or two of pure water may be placed upon a dip of 
g^, with a particle of camphor floating upon it. 
By these means the currents will be detected, and 
it will be seen that they cause the rotations. 

Or a flat watch-glass, called a lunar, may be 
employed, raised a few inches, and supported on a 
riag formed out of a piece of wire, and kept steady 
by thrusting one end into an upright piece of wood, 
like a retort-stand. The wateh-^aas is to contain 
the water and camphor, and a sheet of white paper 
is to be arranged below it so as to reodve tiie shadow 
of the ^ass, camphor, &g., to be east by a steady 
light plaoed above, and a Mtde on one side of the 
watch-glass. On observing the shadow, whidi may 
be considered a magnified representatlim of the 
object itself, the rotations asid. currents can be 
di^ingnisbed. 

It may perhaps be thought that the motion of a 
bit of camphor is too insignificant to dwell upon ; 
but experimental plulosephers know the value of 
small facts, when viewed as stepping-stones to en- 
larged and general prindples; and the fact that 
Biot, Prevost, Venturi, and Mattencd, have not 
thought it beneath them to examine these curious 
phenomena, will, I hope, furnish a sufficient apology 
for a more humble labourer in the same fidd. 



NEW PHOTOQRAPtllC PAPER, 

IN WHICH THB USB OB AMT SALT OF 6U.Vai 18 

DISPBNSBB WITH. 

BT MUNOO PONTON, BSU., F.&.B.B. 

Wbbn paper is immersed in the bichromate of pot- 
ash, it is poweffully and rapidly acted on by the 
sun's rays. When an object is laid in the usual 
way on this paper, the portion exposed to the light 
speedily becomes tawny, passing more or less into 
a deep orange, according to the strength of the 
light. The portion covered by the object retains 
the original bright yellow tint v^ch it had before 
exposure, and the object is thus represented yellow 
upon an orange ground, there being several grada^ 
tions of shade, or tint, according to the greater or 
less degree oi transparency in the diffierent parts of 
tiie object. 

hi Uiis state, or course, the drawing though very 
beautiful, is evanescent. To fix it, all that is re^ 
quired is careful immersion in water, when it will 
be found that those portions of the salt which have 
not been acted on by the light are readily dissolved 
out, while those which have been exposed to the light 
are completely fixed in the paper. By the second 
process, the object is obtained white upon an orange 
ground; and quite permanent. If exposed for many 
hours together to strong sunshine, the color of the 
ground is apt to lose in depth, but not more so than 
most other coloring matters. 

This action of light on the bichromate of potash 
diflfers from that upon the salts of silver. Tboso 
of the latter which are blackened by light, are of 
themselves insoluble in water, and it is difficult to 
impregnate paper with them in an equable manner. 
The blackening seems to be caused by the formation 
of oxide of silver. In the case of the bichromate 
of potash, ajgain, tiiat salt is exceedingly soluble, 
wnd paper can be easily saturated with it. The 
agency of light not only changes its color, but de- 
prives it of solubility, thus rendering it fixed in the 
paper. This action appears to consist in the dis- 
engM;ement of free chromic add, which is of a deep 
red color, and which seems to combine with the 
paper. Tliis is rendered more probable from the 
circumstance that the neutral chromate exhibits no 
similar change. 

The best mode of preparing paper with bichro- 
mate of potash is to use a saturated solution of that 
salt; soak the paper well in it, and then dry it 
rapidly at a brisk fire, exduding it from day Ught. 
Paper thus prepared acquires a deep orange tint on 
exposure to the sun. If the solution be less strong 
or the dryii^ less rapid the color will not be so 
deep. 

A pleasing variety may be made by using sulphate 
of indigo along wiUi the bichromate of potash, the 
color of the object and of the paper being then of 
different shades of green. In this way also the 
object may be represented of a darker shade than 
the ground. 

Paper prepared witii bichromate of potash is 
equally sensitive with most of the papers prepared 
widi salts of silver, though inferior to some of 
them. It is not suffidently sensitive for the camera 
obscura, but answers quite well for taking drawings 
from dried plants, or for copying prints, &c. Its 
great recommendation is its cheapness and the 
facility with which it can be prepared. The price 
of the bichromate of potash is 2s, 6d, per lb. whereas 
of the nitrate of silver only half an ounce can be 
obtained for that sum. The preparing of paper 



Digitized by 



Google 



110 



MAGAZINE OF SCIENCE. 



with the salts of silver is a work of extreme nicety, 
whereas botii the preparing of the paper with the 
bichromate of potash and the subsequent fixing 
of the images are matters of great simplicity, and 
I am therefore hopeful that this method may be 
found of considerable practical utility in aiding the 
operations of the lithographer. — Edinburgh New 
PAUo9€phical Journal. 



ON POLISHING WOOD, IVORY, HORN, 
AND TORTOISESHELU 

Poliahing in the Lathe, — Good work does not 
irequire much polishing, for the beauty of it depends 
more on being executed with tools properly ground, 
set, and in good order : the work performed by 
such tools will have its surface much smoother, its 
mouldings and edges much better finished, and the 
whole nearly polished ; requiring, of course, much 
less subsequent polishing than work turned with 
blunt tools. (This is often the case in that done by 
amateurs and workmen who have not proper con- 
veniences for grinding and setting their tools.) 

One of the moat necessary things in polishing is 
cleanliness ; therefore, previous to beginning, it is 
as well to clear the tuming-lathe, or work bench, of 
all shavings, dust, &c., as also to examine all the 
powders, lackers, linen, flannel, brushes, &c., which 
may be required ; to see that they are free from 
dust, grit, or any foreign matter. For further se- 
curity, the polishing-powders used are sometimes 
tied up in a piece of linen, and shaken as through 
a sieve, so tiiat none but the finest particles can 
pass. 

Although, throughout the following methods, 
certain polishing-powders are recommended for par- 
ticular kinds of work, it must be understood, that 
there are others a))plicable to the same purposes, 
the selection from which remains with the operator ; 
only observing this distinction, that when the work 
is rough, and requires much polishing, the coarser 
powders are best ; but, on the contrary, the smoother 
the work, the less polishing it requires; conse- 
quently, the finer powders, in the latter case, are 
preferable. 

Soft wood, though nearly the most difficult ma- 
terial, may be turned so smooth, as to require no 
other poUshing than that produced by holding 
against it a few fine turnings or shavings of the 
same wood whilst revolving, this being often suf- 
ficient to give it a finisLed appearance ; but, when 
the surface of the wood has been left rough, it must 
be rubbed smooth with polishing paper, constantly 
varying the position of the hand, otherwise it would 
occasion rings or grooves, (if they may so be called) 
in the work. 

When the work has been polished with the lathe 
revorving in the usual way, it appears to be smooth ; 
but the roughness is only laid down in one direction, 
and not entirely removed, which would prove to be 
the case by turning the lathe the contrary way, and 
applying the glass-paper : on which account, work 
is polished best in a pole-lathe, which turns back- 
wards and forwards alternately ; and therefore it is 
well to imitate that motion as nearly as possible. 

Mahogany, walnut, and some other woods, of 
about the same degree of hardness, may be polished 
by either of the following methods : — Dissolve, by 
heat, so much bees-wax, in spirits of turpentine, 
that the mixture, when cold, shall be of about the 
thickness of honey. This may be applied either to 



furniture, or to work running in the lathe, by means 
of a piece of clean cloth, and as much as possible 
should then be rubbed off by means of a clean 
flannel, or other cloth. Bees-wax alone is often 
used ; upon furniture it must be melted by means 
of a warm flat iron ; but it may be applied to work 
in the lathe, by holding the wax against it, until a 
portion of it adheres; a piece of woollen cloth 
should then be held upon it, and the kthe turned 
very quickly, so as to melt the wax ; the superfluous 
portion of which may be removed by means of a 
small piece of wood or blunt metal, when a light 
touch with a clean part of the cloth will give it a 
gloss. A very good pdieh may be given to maho- 
gany by rubbing it over with Hnseed oil, and then 
holding against it a cloth dipped in fine brick-dust. 
Formerly, nearly all the mahogany furniture made 
in Englimd was polished in this way. 

Hard Wooda^-^TheBe, from their nature, are 
readily turned very smooth ; fine glass-paper will 
suffice to give them a very perfect surface ; a little 
linseed oil may then be rubbed on, and a portion 
of the turnings of the wood to be p<^hed may 
then be held against the article, whilst it turns 
rapidly round, which will, in general, give it a fine 
gloss. Sometimes a portion of shell-lac, or rather 
of seed-lac, varnish is applied upon a piece of cloth^ 
in the way formerly described. 

The polish of all ornamental work wholly depends 
on the execution of the same, which should be done 
with tools properly sharpened ; and then the work 
requires no other polishing but with a dry hand- 
brush, to clean it from shavings or dust, this trifling 
friction being sufficient to give the required lustre. 
Ivory, or bone, admits of being turned very 
smooth ; or, when filed, may afterwards be scraped, 
so as to present a good surface. They may be po- 
lished by rubbing them first with fine glass-paper, 
and then with a piece of wet linen cloth dipped in 
powdered pumice-stone ; this will give a very fine 
surface, and the final polish may be produced by 
washed chalk, or fine whiting, applied by a piece 
of cloth wetted in soap-suds. Care must be taken 
in this, and in every instance where articles of 
diflerent fineness are successively used, that pre- 
viously to applying a 'finer, every particle of the 
coarser material be removed ; and that the rags be 
clean and free from grittiness. 

Ornamented work must be polished with the 
same materials as plain work : using brushes instead 
of linen, and rubbing as little as possible : other- 
wise, the more prominent parts will be injured. 
The polishing material should be washed off with 
clean water, and, when dry, may be rubbed with a 
clean brush. 

Horn and tortoiseshell are so similar in their 
nature and texture, that they may be classed to- 
gether, as regards the general mode of working and 
polishing them. A very perfect surface is given 
by scraping ; the scraper may be made of a razor- 
blade, tiie edge of which should be rubbed upon an 
oil-stone, holding the blade nearly upright, so as to 
form an edge like that of a currier's knife ; and 
which, like it, may be sharpened by burnishing. 
Work when properly scraped is prepared for po- 
lishing ; to effect this, it is first to be rubbed with 
a buff, made of woollen cloth, perfectly free from 
grease i the cloth maybe fixed upon a stick, to be 
used by hand ; but, what the workmen call a boh^ 
which is a wheel running in the lathe, and covered 
with the cloth, is much' to be preferred, on account 
of the rapidity of the operation : the buff is to be 
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coTered either with powdered chalrcoal and water, 
or fine brick-dost and water ; after the work has 
been made as smooth as possible with this, it is 
followed by another buff, or bob, on which washed 
chalk, or dry whiting, is rubbed ; the comb, or other 
article to be polished, is moistened slightly with 
vinegar, and the buff and whiting will produce a 
fine gloss, which may be completed by rubbing it 
with the palm of the hand, and a small portion of 
dry whiting, or rotten-stone. 



ORGANIC AND INORGANIC KINGDOMS. 

Thb beautiful world in which we are placed, is 
everywhere full of objects presenting innumerable 
varieties of form and structure, of action and po- 
sition ; some of them being inanimate or inorganic, 
1 and others possessing organization or vitality. The 

organic kingdom of nature, in like manner, is se- 
parated into two grand divisions, the animal and 
vegetable. The differences between organic and 
inorganic bodies are numerous and mai^est. AU 
the parts of an inorganic body enjoy an independent 
existence ; if a crystal be broken from this mass, 
the specimen does not lose any of its properties, it 
is still a mass of crystals as before ; but if a branch 
be removed from a tree, or a limb from an animal, 
both are rendered imperfect, and the parts removed 
suffer decomposition — the branch withers, and the 
animal matter undergoes putrefaction. But if crys- 
tals, which may be considered the most perfect 
models of inorganic substances, be formed, they 
will continue the same, unless acted upon by some 
external force of a chemical or mechanical nature. 
Within, every particle is at rest, nor do they possess 
the power to alter, increase or diminish : they can 
augment by external additions only, and decrease 
but by the removal of portions of their mass. But 
organic bodies have characters of a totally different 
nature ; they possess definite forms and structures, 
which are capable of resisting for a time the ordi- 
nary laws by which the changes of inorganic matter 
are regulated, while internally they are in constant 
mutation. From the first moment of the existence 
of the plant or animal to the period of its dissolu- 
tion there is no repose; youth follows infancy — 
maturity precedes age ; it is thus with the moss 
and the oak — the monad and the elephant — ^life and 
death are common to them all. Animals and ve- 
getables also require a supply of food and air, and 
a suitable temperature, for the continuance of their 
existence ; and they are nourished by particles pre- 
pared in appropriate organs, and conveyed by sui- 
table vessels. From the very first germ of an 
animal or a vegetable, there is a vital principle in 
action, by which are developed in succession the 
ordained phenomena of its existence. By this 
power the germ is able to attract towards it par- 
ticles of inanimate matter, and bestow on them 
an arrangement widely different from that which 
the laws of chemistry or mechanics could produce. 
Tlie same power not only attracts these particles, 
and preserves them in their new situations, but is 
continually engaged in removing those which might 
by their presence prevent or derange its operations; 
and on the other hand, so soon as the vital prin- 
ciple deserts the body which it has animated, the 
latter immediately becomes subject to the agencies 
which act on inorganic matter : *' in obedience to 
the power of grai^tioa the bough hangs down, 
and th« slender stem bends towards the earth — ^the 



animal foils to the gnmnd— the presinre of Hie 
iq>per parts flattens those on which they rest— the 
skin becomes distended, and the graceful outlines 
of life are changed for the oblateness of death,''-^ 
the laws of chemistry then begin to operate—^- 
trefaction takes placfr--and, finally, dust returns to 
dust, and the spirit of man to Him who gave it. | 



MISCELLANIES. 

Serpents, — In the savannahs of Isacnbo, in 
Guiana, I saw the most wonderful, the most terri- 
ble spectacle that can be seen ; and although it be 
not uncommon to the inhabitants, no travdOer has 
ever mentioned it. We were ten men on horse- 
back, two of whom took the lead, in order to sound 
the passages, whilst I preferred .to skirt the great 
forests. One of the blacks who formed the van- 
guard, returned full gallop, and called to me, " Here, 
sir, come and see serpents in a pile." He pointed 
out to me something elevated in the middle of the 
savannah or swamp, which appeared like a bundle 
of arms. One of my company then said, ** Thif 
is certainly one of the assemblages of serpents, 
which heap themselves on eadi other after a violent 
tempest : I have heard of these, but have never 
seen any : let ns proceed cautiously, and not go too 
near." When we were within twenty paces of it, 
the terror of our horses prevented our nearer ap- 
proach, to which, however, none of ns were inclined. 

On a sudden, the pyramid mass became agitated 1 
Horrible hissings issued firom it, thousands of ser- 
pents rolled spirally oa each other, shot forth out 
of the circle Uieir hideous heads, presenting their 
envenomed darts and fiery eyes to us. I own I was 
one of the first to draw back ; but when I saw 
this formidable phalanx remained at its post, and 
appeared to be more disposed to defend itself than 
to attack us, I rode round it, in order to view its 
order of battle, which faced the enemy on every 
side. I then sought what could be the design of 
this numerous assemblage ; and I concluded that 
this species of serpents ilreaded some colossal 
enemy, which might be the great serpent, or the 
cayman, and that they reunite themselves, after 
having seen this enemy, in order to attack or resist 
him in a mass. — Humboldt. 

Crystallized Tin, — M. Baget, a Frenchman, 
claims the honor of the discovery of this process. 
It may be done as follows: — ^After cleansing away 
every extraneous matter, as dirt or grease, with 
warm soapy water, rinoe the tin in dean water ; 
then, after drying it, give it a heat to the tempe- 
rature of bare su£ferance to the hand, and expose 
it to the vapour of any add that acts upon tin, or 
the add itself may be poured on, or laid on with a 
brush, the granular crystallization varying according 
to the strength of the wash, and the heat of your 
plates. Hence, it must be perceived, whatever 
quantity is required for any particular job of work 
should be made all at one time ; no two makings 
coming away aJike, but depending entirely upon 
accident. 

Wash 1. Take one part by measure of sulphuric 
acid, and dilute it witii five times as much water. 
2. Take of nitric add and water, equal quantities, 
and keep the two mixtures separate. 

Then, take of the first ten parts, and one part 
of the second; mix, ai)d 4ipply the same wiUi a 
pencil or sponge to the surfkoe of the heated tin, 
repeating l^e same several times, until the material 
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mM mpM loMi Ui kei*, or 3ml may be 
iritk the apfetruioe of yoar iroik. A 
Ti^aJih !■ BOW to be 1m4 0% auMk wbereof wiU be 
Atofbed, and frill of oovse be alhcted b j any 
eolorn^ malten ye* mmf nix with It; tiieae, 
bewever, sbeold aot be opaque eefert; and a good 
polisb befaig giTeo t» tbe worb, produoea tluifl 
oiTudily briUiant covering we find so mnch in nae 
for ooTering iron atory posts, &c. 

Teny^oroTjf Nauticai Pun^. — Captain Leslie, in 
a Toyage frosa North Awsriea to Sto^bolai, adopted 
aa exccUent ausde of eniplTiBg water from a ahqi'a 
bald, wbaa tbe orsw wwa iaanftoient to perfbna 
that doty. About tsA or twdre feet abofe tin 
pomp, be rigged o«t a ^or, one end of whseh pio- 
jeoled •lerbeard, while the other waa fiMtaned aa a 
lever to the madiinary ef the ponp. To the end 
whidi pcojeeted ovarboaidt waa anspoided a water 
bntt^ half fiiU, bat corbed down; ao that when th« 
oeming wave ndaed tbe baftt<«Bd, tbe other end de- 
pressed the pistoA of the pnaip ; bat at the letaring 
of the im9% tbe tbiaf waa reveraed, lar, by tiie 
weight of the bnt^ the piatOD eame np agata, and 
with il the water. Tboa^ witiiaat tiw aid of tha 
craw, the sli^a hold was deand af the water isi a 
fawhaora* 

Tmtkkh Ghte^ or A m s wi a i i OMMwf.— The jewel* 
lers of Tarfcay, who are atiostty Armeniana, we are 
inlDrmed by that moat rsspectsble sod intettlgent 
trareller, Mr. Rton, f prai eil y aoonsal in that ooon- 
try, and aatiior of the celebrated •* Surrey of the 
Tnrkish Baspire," have a singnlsr saethod of oraa- 
menting watch-cases, &o., with diaaoDds and other 
prsdoQB stones, by siaiply gteeing or ceaeBting 
them on. The stone is set in sihrer or gold, and 
tbe lower paK of the metsl made flat, or to corres- 
poMlwith tiiepait to which it is be ized; it ia 
then warmed gently, and has the ghie applied ; 
which is severy strong, that the perte thus cemented 
nerer separate ; this glae, which will strongly onito 
bite of glass, and even poliahed ateel, and ntay of 
ooorse 1m applied to a vast variety of mseAil par- 
posss, is tlms made >->Disaelve Ave or six bite of 
gwm mastic, each tbe rise of a large pea, in aa 
ninch spirite of wine aa wiU snfliee to render it 
liqnid, and, in another veesel, dissolve aa mnoh 
isinglass (previously a little aeltened in water, though 
none of the water mnat be need,) in French brandy 
or good nun, aswiU mahe a two-ounce pUal of very 
strong glue; addtog two small bite of gnmalbannm 
or ammoBiacam, which mnat be rabbed or ground 
tiU they are disaalfiad. Then mix the whole with a 
aofleient heat Keep tiie gjtne ia a phial doeely 
aliped, and when it is to be used set the phial in 
boding water. Mr. Etna ebaarvea, that aome per- 
sons have sold a composition under the name of 
Armenian cemeat in Kngland ; butthia compoaition 
is badly amde ; it ia much too thin, and the quan- 
tity of mastic ia aaoA too smiiL Good cement 
made in the msnaar described ia aatidckaaatrang 
oaipenter's ^ua. 

Storm G'lssisr.— 'The same at sold by the op- 
ticians. Two drachma of camphor, half a dradun 
of purified nitre, and half a draehm of muriate of 
ammonia, are to be pulverised and mss^nred In two 
ounces of proof spinto ; ttie ssiature ia then to ba 
put into a bottle, or tube of glass, about tea inchea 
long, and Uuee ^ lUuth a of aa inch in cHametar^ the 
mouQi of Wvitm la to be eovered win a piece oi 
bladder peHbrated witii a neede. The ehsngaa 
whidi occur m alia compositwn ^Mn iext at reat 



are atetad to be of the fblowing natBre:*->]f tiM 
weather promise to be>lM^ the solid matter of Um 
compoaition will settle at the bottom of the g^aaa, 
while the fiquid wiU remain tranaparsait ; but pre- 
vious to a change for rain tiie compound wfli 
gradually rise, the fluid contlnae peUueid, and 
small stars will be obeerved moving or floating about 
within the vesseL Twenty-four boars before a 
storm, or vary high wind, the substance will be 
partlv on the tutface of the Mquid, apparently itt 
the form of a leaf : the fluid in such case will be 
very thick, and in a state resembling fermentation. 
During the winter, snail stsra being hi metioa, the 
composition is remarkably white, and aomewhat 
higher than usual, particularly wboi white froste or 
snows prevaiL On the contrary, in the summer. It 
the weather be hot and serene, the substance sub- 
sides closely to the bottom of the glass tube. 

Lastly, it may be ascertained from what quarter 
of the compaas the wind blows, by observing that 
the solid particles adhere more closely to the bot- 
tom on the side opposite to that where the tempest 
arises. 

Sugar frftm Starch, Wood, ^c— The chemical 
oonstituento of these diflinent substances differ but 
fittle. The abstraction of a small portion of the 
carbon and hydrogen from starch converte it into 
sugar. By digesting potatoes with diluted oil o^ 
vitriol for a day or two, at a temperature of 212* 
Fkhr., afterwards removing the acid by dudk, and 
concentrating the strained liquor by evaporation, 
crystala of sugar will be obtained. Sanssure pro- 
duced 110 parte of sugar from 100 parte of starch, 
from which he concluded that sugar was a peculiar 
compound of water and starch. M. Braconnot 
treated dm dust with oil of vitriol in the same man- 
ner as the starch, neutralizing the acid with chalk, 
and obtained a liquor which became gummy on 
evaporation. By trituratiog linen rags in a glass 
mortar with sulphuric add, a similar gum is pro- 
duced. If the gummy matter is boiled with diluted 
oil of vitriol, a crystalHsable sugar is obtained. 

The Light iff tha Stm aad Ifoea.— Tbe direct 
light of the sun baa been eatimatad to that of 5,563 
wax eandlea, of moderate size, placed at a distance 
of onejhot. The light of the moon is about equal 
to that of oar wax oandle at the distance of Itrstea 
>•*• ^_ 

QUERIES. 

90->I« llMT* say BMtbod of rmnoving italn or ytXUm ^mIk 
from books or prinU, that b«v« bora oontnictod by lUmp?— 
Jntteertd onpage 100. 

91— How can finger itaia be rtmoTed Crom booki. kt. f 
Alas! altt! thattbere tbould be aolkiag bettor tkai bdiaa 



99— WkatwUlpraveotmoiildiAeasr itey MenUal eU beteg 
kept With tbe articlaa. We bave roua4 by ezpeiieoee Iba 



▼aloe of camphor to an herbarioin. and if we have a I 
amoM our readers, we assare him, that a few ahreds of 
camphor shewed among bis plants wUl pnvcat. ad nMialy 
the attacks of tesecta^ but the ravage* of mea]d.-4te. 

9S-Ilew may a good varalih be sMtda fie baUoeB•^- 
J ii m Mn dcmpage isa. 
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APPARATUS FOR THE PREPARATION OF COAL GAS, 



Thb art of Ughting hovies, streets, and manufacto- 
ries, with carbnretted hydrogen, or coal gas, is one 
of those modem discoveries on whidi the admirers 
of science, and the inhabitants of this country in 
particular, have greater reason to congratulate them* 
•elves than any other invention or (Uscovery of the 
present age. 

This art is so wonderftil and important, it speaks 
so forcibly by the effects it has already produced, 
that it cannot fail to increase the wealth of the na- 
tion by adding to the number of internal resources, 
as long as coal continues to be dug in this island 
from the bowels of the earth. 

For if we estimate the catalogue of human wants 
which a civilized state of society has introduced, 
the production and supply of artificial light, holds, 
next to food, clothing, and fuel, the most important 
place. We might indeed exist without it, but how 
large a portion of our lives would in that case be 
condemned to a state little superior in efficacy to 
that of the animals around us. The flame of a sin- 
gle candle animates a family, every one follows his 
occupation, and no dread is felt of the darkness of 
night. 

The progress of the gas manufacture has been 
within these few years uncommonly rapid. The 
number of gas-lights already in use in the metropo- 
lis alone, amounts to upwards of 200,000. The 
total lengths of mains in the streets through which 
the gas is conveyed from the gas-light manufacto- 
[^ECOh'D EDITION] 



ries into the houses more than 400 miles. And it 
may be truly said, that there is scarcely a large town 
tiiroughout the three kingdoms which has not its 
own, and in some towns, more than one esta** 
blishment for the manufacture of this valuable 
product. 

The flame produced ftrom coal, wood, turf, oil, 
wax, tallow, or other bodies, which are composed of 
carbon, hydrogen, and oxygen, proceeds |rom the 
production of carburetted hydrogen gas, evolved 
from the combustible body when it has arrived at a 
certain degree of heat, which varies with the mate* 
rial operated upon. 

In the common mode of burning coal in a flre^ 
place, or stove, nearly the whole of diis inflammable 
gaseous matter is lost. We often see a flame sud- 
denly burst from the densest smoke, and as sud- 
denly disappear ; and if a light be applied to the 
little jets that issue from the bituminous part of the 
coal, they will catch fire and bum with a bright 
flame ; so also if a candle be blown out, and while 
yet fuming held to another candle still alight, the 
flame will start across from one to the other, being 
caught by the gas arising from the fuming candle. 
The fact is, that the greater part of the carburetted 
hydrogen gas, capable of affording light and heat, 
continually escapes up the chimney, during the de* 
composition of the coal, whilst only a smdl part is 
occasionally ignited, and exhibits the pllOQOm^M ttf 
the flame. 
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If coal, instead of being burnt in the way now 
ttatedy ia submitted at a temperature of ignition in 
close yessels, all its immediate constituent parts 
may be collected. The bituminous part is melted 
out in the form of coal tar, there is disengaged at 
the same time a large quantity of aqueous fluid, con- 
taminated with a portion of oil, and various am- 
moniacal salts. A large quantity of carburetted 
hydrogen, carbonic oxide, carbonic acid, and sul- 
phuretted hydrogen, also make their appeaiimce, 
and the fixed base of the coal alone remains behind 
in the distillatory apparatus, in the form of a car- 
bonaceous substance, called coke. The products 
which the coal furodshes may be separately col- 
lected in different vessels. The carburetted hydro- 
gen, or coal gas, when freed fit>m the foreign gases, 
may be propdled in streams out of small apertures, 
which when lighted may serve as a flame of a can- 
dle, and then form what we call a gas light. 

In order to apply this mode of procuring light 
on a large scale, as now practised with unparallelled 
success in this country, the coal is put into vessels, 
called retorts, and which are furnished widi pipes 
connected with reservoirs to receive the distillatory 
products. The retorts are fixed into a furnace, and 
heated to redness. The heat developes from the 
4;oal the gaseous and liquid products, ^e latter are 
deposited in receivers, and the former are conducted 
through water in which quick lime is diffused ; by 
which the carburetted hydrogen gas is purified. 
The sulphuretted hydrogen and carbonic acid which 
were mixed with it, become absorbed by the quick- 
lime, and the pure carburetted hydrogen is stored 
up in a vessel caUed the gas-holder, and is then 
ready for use. 

From the reservoir in which the gas has been col- 
lected proceed pipes, which branch out into smaller 
ramifications until they terminate at the place where 
the lights are wanted, and the extremities of the 
branch pipes are furnished with stop-cocks to regu- 
late the flow of the gas into the burners or lamps. 

The Engraving exhibits an iqsparatus for the 
preparation of gas from coal. In this case only one 
retort is used ; but in the larger apparatus, used 
for public accommodation, several retorts are heated 
by one fire, and of course save a considerable ex- 
pense of fuel. These retorts are all made of cast 
iron, and are generally of an eUiptical shape. 

The coals are introduced into the cast iron retort 
or cylinder B, which is placed on its side in the fur- 
nace A. The retort is then closed by an air-tight 
metallic plate, which is fastened to it by bolts and 
nut-screws. The lower part of the retort is pre- 
seityed from the action of the fire by a larger half 
cylinder of cast iron, inclosed in brickrwork, placed 
at some distance below it ; by which means the heat 
is more equally distributed to the pit*coal. As the 
lieat applied to the retorts should be of a regular 
and umform temperature, that circumstance requires 
Tery attentive observation and care: for if it be 
not sufficiently strong, all the voktile substances 
will not be disengaged, and should it on the con^ 
trarybe^o intense, the retorts may be injured, as 
well as the illuminating quaUity of the gas be so m^te'* 
riaUy diminished as to render it of less value to the 
consumer. The degree of heat usually employed is 
that of a cherry redness ; and when the coed has re- 
mained in the retorts a suffisient length of time for 
all its gaseous matter to be expelled, the covers being 
removed from their mouths, the residue, consisting 
of the coke, is raked out and falls into a receptacle 
below them, in order to becomt cold. At large 



establishments, whenever the coke has been taken 
out of them, tiie retorts are not suffered to lose their 
heat, but are immediately replenished with fresh 
coal to renew the operation, and this practice is con- 
tinued till the retorts are either damaged by wear, 
or some other circumstance may require their re- 
moval. The proportion of coal required to heat 
the retorts is generally about one fifth of the quan- 
tity that is put into them, but at present a great 
deal of coke is used for that purpose. 

A cast iron pipe D, called the hydraulic main, pro- 
ceeds from the upper side of this cylinder to a cast 
iron receiver, which is situated at tibe bottom of the 
well in which the gasometer rises and falls ; in this 
receiver the tar and odier condensable products are 
collected, and are extracted from time to time by 
means of a pump affixed to it. 

From the top of this receiver proceeds another 
iron pipe F, which reaches to the surface of the 
water in the well, but which is inserted into an air- 
holder of about eighteen inches in diameier, and 
two feet long, made of iron. The lower part of 
tiiis air-holder is pierced with holes, which serve a 
double purpose — ^firat, to divide the gas into several 
small streams, and thus to render it purer by wash- 
ing it as it passes through the water ; and, secondly, 
it serves as a reservoir of gas, from whence the tar 
receiver, connecting tubes, and even the retort it- 
self, may be filled with gas whenever an absorption 
takes place, by the retort being cooled, or otherwise. 
The gas is discharged from this air-holder into the 
gasometer H, which is suspended over the well, and 
rises and foils thereih, being balanced by two weights 
passing over pullies. This gasometer is made of 
wrought iron plates, luted in the seams, so as to be 
air-tieht, and well painted both within and widiout : 
it has an iron pipe made fast in the centre by means 
of two sets of stays, one at the bottom of the gas- 
ometer, and the other at the top. An upright pipe, 
fixed in the centre of the well, passes up the cen- 
tral pipe of the gasometer when it is depressed in 
the wdl. The gas is pressed out of the gasometer 
through a row of holes at the very top of the cen- 
tral pipe, into that pipe, whence it passes into the 
centre pipe of the well, which is continued across 
the wdl, and up the side, and from thence is 
branched out to t&e lamps. 

At an early period of the gas manufacture the 
average quantity of gas produced from a chaldron 
of coals was scarcely 10,000 cubic feet. Later im- 
provements have produced no less than double the 
quantity, and as a common-sized gas burner con- 
sumes about six cubic feet per hour, a single chal- 
dron of coals will supply a gas burner for 6,666 suc- 
cessive hours, or more than eight months, without 
intermission. Besides this valuable and abundant 
production of gas, it yields other materials no less 
valuable and usefol : it will yield one chaldron and 
a quarter of coke, worth nearly as much as the origi. 
nal coals ; also, twelve gallons of tar, saleable at as 
many shillings, and eighteen gallons of ammoniacal 
liquor, worth nine shiUings, and which, by combina* 
tion with lime, furnishes the subcarbonate of am- 
monia, or the smelling salts of commerce. 

Although artificial heat is necessary to decompose 
coals, so rapidly as to make their constituent prinoi- 
pies available for the purposes of public utility and 
individual comfort, yet they appear to undergo a 
natural decomposition, and evolve gas in such abun- 
dance, as to endanger the lives of the minera, for car. 
buretted hydrogen is but another name for fire-damp, 
the dreadful efiects of wMch wje have so often reason 
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to deplore, and of which so terrific an example has 
so lately and so unhappily occurred, as the public 
papers hare recorded. 

THE THERMOMETER. 
Fbw instruments are more generally useful than the 
one which forms the subject of the following article : 
to it we are indebted for every accurate idea relatiTe 
to temperature. I shall not enter into any detailed 
account of the invention of the thermometer, but pro- 
ceed at once to notice it in its perfect state. To con- 
struct a thermometer a uniform capillary^ tube must 
be sdected, having one extremity blown mto a bulb ; 
the operator taking such a tube, holds it in the flame 
of a spirit-hmip, when the air being rarified in con- 
sequence of its expansion, he dexterously inserts 
the open end in a vessel containing the fluid metal 
mercury ; as the air in the tube cools, it contracts, 
Old the mercury rises firom the pressure of the at- 
mosphere ; the next process is to boil the metal in 
the tube, by which much of it is expelled, together 
with all the air, and during the ebullition the open 
end must be hermetically sealed. It is convenient 
to leave the tube for some time before we graduate 
it, as it is found that the atmosphere exercising a 
pressure on the sides of the bulb causes a slight varia- 
tion in its capacity. In graduating we must first 
obtain certain points to start from ; for which pur- 
pose, plunge the thermometer bulb into boiling water 
(with certain precautions which will be alluded to,) 
and note carefully the point to which the mercury 
rises ; this is called the boiling point. The next step 
is to obtain a freezing point, which is done by 
substituting melting ice for boiling water. These 
fixed points being obtained, nothing remains to be 
done but to form a scale for the instrument ; in this 
country the bcale of Fahrenheit is the one generally 
employed: Fahrenheit's division is very far from 
bring philosophical, and is much inferior to that of 
Celsius (the Centigrade) which is used on the Conti- 
nent ; the zero on the former scale is 32° and the 
space from the freezing to the boiling point is divi- 
ded into 180 degrees, consequently the boiling point 
is 212* :* it is conjectured that Fahrenheit obtained 
his zero from a mixture of snow and salt ; it would 
be (rf great advantage if the Centigrade scale were 
adopted in England ; however, any division must be 
merely conventional, for we know nothing of the ex- 
tremes of temperature ; as Professor Graham beauti- 
fully expresses hunsdf ; " the scale of temperature 
may be compared to a chain, extending both upwards 
and downwards beyond our sight; we fix upon a 
particular link, and count upwards and downwards 
from that link, and not from the beginning of the 
chain." 

It may be asked what proofs we have that the 
dilatations of mercury indicate corresponding Iuctc- 
ments of temperature ; the answer to this question 
involves several important facts ; the dilatations and 
contractions of solids by changes of temperature are 
too small to admit of any precision in recognizing 
them ; while on the other hand gases are exactly the 
reverse : liquids bdng intermeddate between these 
two conditions of matter, it is found convenient to 
use them in the common thermometer, and of all 
Hqmds none are so weU adapted as the metal mer- 
cury for measuring variations of temperature within 

• The Centfgrsd* ical« Is, h th« name ImpIiM. divid«d 
Into 100 degKM. To reduc« Centigrade to Fahrenheit. muU 
tiply by 9. divide by 5« and add 32 : for as 18Q:9::100:5. 
Bettumur** thermometer, used In the North of Germany has 
M degrees, which may be reduced by an analogous process. 



certain limits ; the reasons for this are as follow .— 
Krst. the expansions of mercury are proportional, 
and bear an exact relation to the heat which pro- 
duces them, and we may prove this by the following 
simple experiment: — take two parts of water, one at 
60° and the other at 100°; on mixing them, the mean 
temperature shoidd be 80°, and when we test this by 
the aid of the thermometer we find such to be the 
case t if the mercury rose above 80°, it would indicate 
that it followed a progressively increasing rate of ex- 
pansion, and woidd consequently tmfit it for the in« 
strument, the very principle of which depends on the 
fact that the dilatations of mercury are proportional 
to the intensity of the heat which produces them. 
Second, the specific heat of mercury is very small, 
being only 33 compared to water as 1000, hence it 
has Sie property of bdng quickly heated and cooled, 
a circumstance which imparts great sensibility to 
the instrument. Third, the increments of tempera- 
ture are availsble from — 39°t the point at which 
mercury freezes to 600°, when it rises in vapour and 
thus affects the indicaticms, though it does not boU 
till 662, though at very high temperatures mercury 
does expand at a progressively increasing rate, any 
inconvenience which might arise from this is obvi- 
ated by the circimistance that glass is subject to the 
same law to a similar extent ; so that the relative 
capacity between the mercury and the glass remained 
uimltei4d ; the expansion of the one neutralizing the 
expansion of the other. The thin capillary tube is 
a beautifully devised measure, as it permits the 
slightest variation to be noted. 

The most important drcnmstances to be attended 
to in graduating thermometers are to have the freez- 
ing and boiling points determined with scrupulous 
accuracy ; wLild oetermining the latter* two circum- 
stauces must be attended to ; first, that the baro- 
meter stands at 29*8 inches, as for every inch of 
variation the boiling point of water varies 1*76 de- 
gree ; and, secondly, that the water be pure, and boil- 
ing in a metellic vessel, for it is found that this fluid 
boils at a higher temperature in glass or earthen vessels 
than it does in metsdlic ones ; — ^to prove this, take 
some water in a glass flask, which has just ceased 
boiling, if we drop in some iron filings ebuUition is 
immediately resumed. The only precaution to be 
observed in determining the zero is, that the ice or 
snow be melting ; for it is a remarkable fiict that 
water may be cooled down 20 degrees below the 
freezing point without congelation being determined ; 
hence it is that the melting of ice and not the freez- 
ing of water which takes place invariably at 32». 
Such is the philosophy of the simple but useful 
instrument we have now considered. I have de- 
scribed rather how a thermometer, may be mad© 
than how it it made ; but anybody following the di* 
rections may construct one, and having once deter- 
mined the fixed points to which I have so fully allu- 
ded, nothing is easier than to apply a scale to the 
instrument, which scale may be divided into any 
number of degrees. 

W. PRESTON. 

DIFFERENCE BETWEEN ANIMALS 
AND VEGETABLES. 

Whbn we compare together those animals and vege- 
tables^ which are considered as occupying the highest 
stations in each Ringdom, we perceive that they 

t —390 is 71" below the freezing point of water. Degree* 
below the ascending scale are indicated by the minus sign 
prefixed to them. 
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differ from each odier in particulars so obvious and 
striking, as not to admit of question. The horse, 
and the grass upon which it feeds ; the bird, and 
the tree in which it builds its nest, are so essentially 
distinct firom each other, that we perceive at once 
that they belong to distinct classes of organic 
nature* But it is far otherwise when we descend 
lo those animals and plants which occupy the 
lowest stations in vitality ; here the functions to be 
performed are but few, the points of difference 
obscure, and it requires a correct knowledge of the 
laws of organization, and a careful application of 
that knowledge, to enable us to determhie with pre- 
ddon where animal life terminates, and vegetable 
existence begins^ He lichen which grows on the 
Btone, and tiie flustra attached to the rock, present 
but little difference to tiie common observer ; both 
are permanently fixed to the spot on which they 
grow, from the earliest period of their existence to 
their dissolution ; and in the vegetable dried by the 
heat of the sun, and in the cortdHne shrivelled up 
firom the absence of moisture during the ebb of the 
tide, we might seek in vain for those characters 
Which would assign the one to the vegetable, and 
the other to the animal kingdom. 

The more important character, which animals 
done possess, is the faculty of sensation, commu- 
nicated to animal matter by a nervous system. 
In vertebrated animals a brain and spmal marrow 
form the apparatus by which nervous influence is 
developed^ 

Thus when any objects come in contact with our 
fingeni we are sensible of their presence, and our 
fingers are said to possess sensation; if we com- 
press or cut across the nerve which passes from the 
brain to -the finger, this fiumlty of sensation is 
suspended or destroyed : the same objects may come 
in contact widi our fingers as before, but no feelings 
are excited indicating to us its presence. This 
phenomenon must be fkmiliar, for every one must, 
in lying or sitting, have compressed the nerve of 
the arm or thigh, and occasioned a temporary 
kiumbness and loss of accurate feeling in the limb. 
We perceive, then* by our own experience, that the 
power of feeling is inseparably connected with the 
presence and condition of the nerves ; and that in 
man, and the higher classes of animals, diis ner- 
vous influence is transmitted fh)m the brain and 
spinal marrow. 

In examining the other divisions of the animal 
gdom, the presence of a nervous system, more 
or less developed, may be detected : in the animals 
of the higher orders, nervous filaments can be dis- 
tinctly traced, from their origin to their distribution, 
in the various parts to which they communicate 
sensation. But in proportion as the system of 
absorbing, secreting, and circulating vessds be^ 
comes less, a corresponding diminution takes place 
in the nervous fibres, till at length both the vessels 
and nervous filaments elude our finite observation, 
«nd we are left to infer firom analogy, that, since 
sensation depends on thp presence of liie nerves, 
and the smallest animals evidently possess sensation, 
«i nervous system exists in the minutest monad of 
luiimal organization. 

In the largest and most perfect examples of the 
vegetiMe kingdom, no traces of nerves are per^- 
ceptible> nor of any substance which can be con- 
sidered as at all Imalogous in structure or function ; 
it is therefore concluded, that as vegetables are 
destitute of nerves, tiiey are likewise wanting in 
that faculty which in animals we term sensation. 



But the nerves not only bestow feeling, they also 
confer the power of voluntary motion ; and, if the 
construction of the organs to which such nerves 
proceed be suitable, they enable tiie animal to effect 
progression, or, in other words, give it the faculty of 
changing its situation from one place to another. 
As we descend in the scale of creation, we find 
many animals destitute of that power, and living on 
the same spot from the commencement to the ter-^ 
mination of their existence ; and all these animali 
are inhabitants of the waters. 

Such, then, are ^e essential characters of animal 
existence-^-an external form gradually developed, 
with an internal organization possessing circulating 
vessels for effecting nutrition and support, and 
capable of attracting and assimilating particles of 
inorganic matter, combined with a nervous system 
communicating sensation and voluntary motion; 
a certain term of existence being assigned to deter- 
minate forms'— in other words, a period oi life and 
death. 



NOTES ON DAGUERRE'S 

PHOTOGRAPHY. 

(Fivm Edin, Phii, Jour,) 

CiRCUMstANCES having led to my being induded 
in a small party of English gentlemen who wen) 
lately invited to visit the studio of M. Daguerre, 
to see the results of his discovery, I had an oppor^* 
tunity of satisfying myself, that the pictures pro* 
duced by his process have no resemblance to 
any thing which, as fiar as I know, has yet been 
produced in this country; and that, excepting in 
the absence of color, they are as perfect images of 
the objects they represent, as are those which are 
seen by reflection firom a highly poliaoed surface* 
The perfection and fidelity of the pictures are such, 
that, on examining them by microscopic power, 
details are discovered which are not perceivable to 
the naked eye in the original objects, but which, 
when searched for there by the aid of optical 
instruments, are found in perfect accordance: a 
crack in plaster, a withered leaf lying on a pro- 
jecting cornice, or an accumulation of dust in a 
hollow moulding of a distant building, when they 
exist in the original, are faithfully copied in these 
wonderful pictures. 

The sul^ects of most of the numerous spedmeni 
which I saw, were views of streets, l>oulevards, 
and buildings, with a considerable number of what 
may be termed interiors with still life ; among the 
latter were various groups made up of plaster-casts 
and other works of art. It is difficult to express 
intelligibly a reason for the charm which is felt in 
beholding these pictures ; but I think it must artee, 
in some measure, fi*om finding that so much of the 
effect which we attribute to color, is preserved in 
the picture, although it consists only in light and 
shade; these, however, are given with such ac-» 
curacy, that, in consequence of different materials 
reflecting light differentiy, it is easy to recognise 
those of which the different objects in the groups 
are fortaaedv A work in white marble is at once 
distinguished from one in plaster-of«>Paris by the 
translucency of the edges of me one, and the opacity 
of the other. Among the views of buildings, the 
following were remarkable : — A set of three pictures 
of the same group of houses, one taken soon after 
sunrise, one at noon, and one in the evening; in 
these the change of aspect produced by the 
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tioDS in the distribution of the light, was exemplified 
in a way which art conld never attain to. 

One specimen was remarkable, from its showing 
tiie progress made by li^ in producing the pic- 
tore. Apkle having been exposed duitiig tlurty 
seconds to the action of the li^t and then removed, 
the appearance of the view was that of the earliest 
dawn of day ; tiiere was a grey sky, and a lew 
comers of buildings, and other objecto, beginning 
to be visible tiirough the deep black in which all 
the rest of the picture was involved. 

Hie absence of figures from the streets, and the 
perfect way in which the stones of the causeway 
and the foot-pavements are rendered, is, at first 
Bght, ratiier puxding, though a little reflection 
satisfies one Uiat passing objects do not remain 
tong enou^ to make any perceptible impression, 
and that (interfering only for a moment with the 
light reflected firom the road) they do not prevent 
a nearly accurate picture of it being produced. 

Vacillating objects make indistinct pictures, e. ff. 
a perstm getting his boot cleaned- by a decrotteur 
gave a good picture, except that having moved his 
head in speaking to the riioe-black, his hat was 
out of shape, and the decrotteur's right arm and 
brush were represented by a half-tinted blot, through 
whidi the foot of the gentleman was partially visibk. 

There can be no dtmbt that, when M. Daguerre's 
process is known to the public, it will be imme- 
diately applied to numberiess usefol purposes, as, 
by means of it, accurate views of architecture, ma- 
dnnery, &c., may be taken, which, being tran^Rerred 
to coppor or to stone, may be disseminated at a 
cheap rate ; and useful books on many subjects may 
be got up with copious illustrations, which are now 
too costly to be attainable : even the fine arts will 
gain, for the eyes accustomed to tiie accuracy of 
l^iguoTotype pictures, will no longer be satisfied 
with bad drawing, however splendkQy it may be 
vc^ored. In one department it will give valuable 
ftcility. Anatomical and surgical drawings, so dif- 
ficah to make with the fidelity which it is desirable 
they dkould possess, will thm be easily produced, 
by a little skill and practice in the disposition of the 
subjects and of the lights. 

It is a curious circumstance that, at the same time 
M. Daguerre has made this beauti^ and useful dis- 
covery m the art of delineation, another Parisian 
ttrtist has discovered a process by which he makes 
solid casts in plaster of small animals or other ob- 
jects, without seams or repairs, and without destroy- 
ing the modeL I am in possession of several speci- 
mens of his work, among whidi are (sasts of the 
hand of an infant of six months, so delicately execu- 
^f that the skin shows evident marks of being 
effected by some slight eruptive disease. 

John Robison. 



METEOROLOGY OP THE ANCIENTS. 

^ THB SENIOR SfiCBXTART TO THE METEORO- 
LOGICAL SOCIBTT. 

(Reeumed Jrom page Z%,) 

I HAVE shown in a very brief maimer that the 
J*»cients had their enthusiastic cultivators of me- 
teorology, chiefly witii regard to foretelling the 
weather, without however effecting any material 
P">Pje8s in a scientific point of view; indeed, it 
*ay be doubted whether we know more of meteo- 



rology now than was known in the days of Kepler. 
It is indeed a melancholy fiict, that, while astro- 
nomy, chemistry, and other sciences made n^id 
progress, meteorology alone remained stationary, 
a feet which it seems difilcult to account for, ex- 
cept that the true principle of atmoqfiheric change 
was but fittle understood — the absence of data — 
the want of instruments — and tiie love of dealing 
lather in the marvellous, than in scientific research ; 
and although of late years innumerable fects have 
been observed, exceedingly ingenious instruments 
have been invoited to enable observers to record 
those observed facts with precision, yet |t is but 
too ^>parent that we are now as fer from beii^ 
enabled to foresee the coming storm, the devas- 
tating hurricane, or the destructive earthquake, 
even for a few days, as were the ancient philoso- 
phers of Grreece and Rome : nor shall we be sur- 
prised at this ignorance of this most important 
branch of physioid science, if we take a glance at 
only a few of the fects upon whidi thor entire 
knowledge of the weather rested. 

Their researches have been as various as the 
departments of science which have contributed to 
increase their grovring stock of information. The 
airy mist that floats aloft, or hangs up<m the 
mountain's brow— tiie ponderous doud which rolli 
slowly along in majestic sublimity— the rosy-colored 
morning — the purple evening sky — the pale and 
dimly-shining '* Queen of Night," half obscured 
by thickening vapours, or increasing fogs — the 
" God of Day," witii his fiery disk, all spesi a clear 
and intdligilile language to the attentive observer. 
The wild inhabitants of the forest — ^the domesticated 
animal— the feathery songsters, '< tenants of the sky" 
— ^the hoarse and clamorous croakings of the frog — 
the loud scream of the flitting bat, as it early seeks 
its hiding place — the solemn moaning and tj^e rest- 
less heaving of old ocean's floods, and the gambols 
of the finny tribes that people the secret caverns of 
the deep, each, in a maimer peculiarly its own, fore- 
tells t& coming change. Man himself, <' proud 
lord of the creation," also exhibits feelings of uiu 
easiness, especially during a period of indisposition, 
and not unfrequentiy in healtii, during certain states 
of the atmosphere, from which we naturally sup- 
pose that all animals must be influenced in a similar 
maimer, by the regularity with which the animal 
functions fulfil their destined purpose, being uncon- 
trolled by intellectual agency. Animals manifest 
very clearly the results of atmospheric variation, by 
a corresponding deviation from their accustomed 
habits. Our knowledge at present is very imperfect 
respecting the connection between atmospheric 
changes, and their effects on organized bodies; 
yet the deviations of many animals from their 
usual habits have attracted the attention of man- 
kind for ages, and furnished observers with data that 
are now deserving of particular inquiry. The 
following will exhibit a few of the most prominebt 
and popular of the ancient superstitions which had 
their origin in meteorological phenomena; and, first, 
those that relate to the colors of the sky and the 
heavenly bodies, the formation of clouds, &c. 
Colors of various kinds in the sky and clouds, es- 
pecially at sun-set, are generally tokens of approach- 
ing phenomena. Much red forebodes wind and 
nun, particularly in the morning ; while in evening 
it sometimes indicates a fine day, particularly if the 
morning be grey. We have two old proverbs on 
this phenomenon, both of which originate from the 
same source : viz. 
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" All eTMiiof rad. and • moralnt gray, 
Ara sora ilffSi of a Ana day." 

•• Ba tba avaainy gray, and tha moralsg rad, 
Pnt OB yoar hat, or youll wat your haad." 

And, again, the following from the Italian! : — 

** Sara rota a nlgro nattlno. 
Allegra 11 pallarioo." 

A greenish color in tiie sky near the horixon 
often denotes a continuance of wet weatiier, while 
the Tarioos tints of purple denote a conthiuance 
t>f fine wMther. TlieM appearances may be ac- 
counted for from the moist or dry state c^ the at- 
mosphere, as afESscting the rays of the sun, or light 
in passing through Afferent media — the red rsy 
being more refhmgible than any other becomes 
jMrtbulaily refracted in a dry atmosphere. Thegrey 
morning is produced by a number of lofty palsies 
of cirro-cumulus clouds, a species of doud con- 
sidered by meteorologists a imTorable indication, and 
hence, among the rules for judging of the weather by 
clouds, we fi»i in many old almanacs this couplet : — 

" If woolly flaecat straw tha haaYenly way, 
Ba tura no rain disturb tba summar day." 

The absence of vapour on the tops of high 
mountains is generally considered & favorable 
omen ; while the contrary is looked upon as a cer- 
tain indication of rain. The Table Mountain at the 
Cape of Good Hope affords, probably, the best illus- 
tration of this prediction of any portion of the globe. 
When clouds hang upon its summit, which sailors 
term ** the spreadhig of its table-clotii,'' they gene- 
rally precede those frequent storms which render 
the navigation of the Cape Coast both dangerous 
and diffioilt. 



EFFECT OF GALVANISM ON MUSCULAR 
ACTION, 

CoLKMAN, a mulatto, who murdered his wife, was 
executed at New York on Feb. 15, 1839. After 
the body had hong for about a quarter of an hour 
it was cut down. Mr. Chilton, and several other 
scientific men, then operated in tiie following way on 
the corpse. The instrument used in these experi- 
ments was a newly invented-one, called a Galvanic 
Multiplier ; the whole amount of zinc surface ex- 
posed to the acid was about one foot, and yet the 
shock produced is equal, if noli greater, than that of 
a battery of 100 inch plates. 

First Ejpperiment. — ^The lungs were filled widi 
oxygen gas. The phrenic nerve and eighth pair 
were dissected in the neck ; a metallic piece, having 
a number of points on it, was placed over the ribs, 
the points bemg inserted through the skin. Tbe 
moment the lungs were filled wiUi the gas, the gal- 
vanic current was passed from the nerves at the 
neck to the diaphn^. The object was to bring 
about respiration. The effect produced was violent 
contraction of all the muscles, the chest heaved, 
but no air appeared to enter the lungs, the head 
and neck were thrown on one side by the spasm 
produced. 

Second. — ^The metallic piece was removed from 
the abdomen, and an incision was made through 
the cartilage of the seventh rib, one pole of the in- 
stmment was placed in the opening, so as to touch 
the diaphragm ; the other was plaosd on the neck. 
The effect produced was similar to the first. 

Third,— -The posterior tibial nerve at the heel 



was exposed ; one pole applied to this the other to 
thenedL. £ffect--themuade of the leg was thrown 
into action, witii convulsive movements of die body. 

F^mrth, — One pole was held at the tibian nerve 
— the month was then opened, and the other pole 
put into it. The moment it touched the toi^^ 
the teeth became firmly dendied, and held so hard 
on to the wire as to require considerable force to 
extricate it. This was repeated several times. 

Fifth. — ^The neo^ experiment was to try the 
effect produced by merely q^plying the poles of tiie 
instrument to the surfsce of the body, previously 
wetting its parts with a saline solution, to render 
the contact more perfect. The effects on the body 
iqppeared quite as great as when the large nerves 
were touched. Tho poles of the q^paratns were 
placed in the above manner, one to the kg, the 
other to different parts of the £sce. The fecial 
muscles were alternately thrown into action as the 
different nerves of the &oe were touched. The 
effect of this was terrific in the extreme. Every 
muscle oi the grim murderer's countenance was 
thrown into the most horrible contortions: rage, 
horror, anguish and despair — the most rapid smiles 
— the most hideous expressions of contempt and 
hatred by turns were depicted on his countenance, 
and gave a fearful wildness to his fisce, which far 
surpassed even the most vivid imagination from 
Fuseli's brain, or Kean's scenic display, that we 
ever witnessed. Several of the audience were ex- 
cessively appalled ; some left in double quick time, 
and many confessed, that if they had staid, they 
certainly should have feunted. At one part of the 
operations, when the inurderer raised his right arm 
and passed it in different directions, we saw tha 
cheeks of several stout-hearted fellows blanched 
with fear : and one, whose name we do not wish to 
mention, actually whispered, ** Sure, he has come to 
life." Above an hour was spent in the experiments* 
and then the prison was cleared, and the hodj 
removed under the directions of the sugeons. 

Annab tf Electrieity^ 



INSECTS. 

Imsbcts are distinguished from other animals by 
the wonderfiil chan^ that all, except those of the 
seventh dass, (aptera, or insects wimout wings, as 
spiders, crabs, scorpions, fleas, &c.) pass through. 

Ancient writers were not acquainted with the 
transformation of insects, as appears very plainly 
by the erroneous suppositions generally entertained; 
neither was the mystery entirely explained till the 
latter end of the eighteenth century, when Malpighi 
and Swammerdam made observations and experi- 
ments on insects, under every appearance, and by 
dissecting them just preceding tiieir changes, were 
enabled to prove, that the moth and butterfly grow 
and strengthen themselves, and that their members 
and formed and unfolded, under the figure of the 
insect we call caterpillar. 

The succession of its transformations are, the 
larva or caterpillar hatched from the ^gg. From 
the larva it passes into the pupa, or chrysalis state. 
From the pupa or chrysalis, into the imago or fly 
state. 

The Eggs,— These vary in number and figure i^ 

different species : some are round, others oval ; son^ 

are cylindncal, and others nearly square ; the sb 

of some are hard and smooth, while others ar-- 

and flexible. -J?"^ 

. the 
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They are fo^int^ of almost eyeiy shade of color, 
and are always d apoaed in those sitnatioiis where 
the young brood may find a conyenient supply of 
proper food. S« me insects deposit their eggs on 
the oak-leaf, prt dncing there the red gall ; others 
cause a similar : ppearance on tlie poplar ; the red 
of protuberances on the willow, and the termination 
the juniper branches, are produced by like means. 
The leavea of some plants are drawn into a globular 
head by the eggs of an insect lodged in them, and 
many curious circumstances relatiTe. to tbia eco- 
nomy might be noticed if the nature of our nlan 
would permit. 

The phryganea, Hbellula gnat, ephemera, &c. hover 
all day oyer the water to deposit their eggs, which 
are hatched in the water, and remain there all the 
time they are in the larya form. Many motiis 
coyer their eggs with a thick bed of hair which thry 
gather from their bodies, and others cover tlum 
with a glutinous composition, which, when dry, 
protects them from damp, rain, and cold. The 
wolf-spider carefully preserves its eggs in a silk bag, 
which it carries on its back, and by some motlts 
they are glued with great symmetry round the 
smaller branches of trees, or are secreted beneath 
the bark, and frequently in the crevices of walls. 

The Caterpillar. — All caterpillars are hatched 
from the egg, and when they first proceed from it 
are small and feeble, but th^ strength increases in 
proportion with their size. A distinguishing cha- 
racter of the caterpillar of a lepidopterous insect 
is not having less than eight, or more Hum sixteen 
feet 

The caterpillar, whose life is one continued suc- 
oession of changes, moults its skin several times 
before it attains its full growth ; those changes are 
the more singular as it is not simply the skin which 
is cast off ; but with the exuviie we find the skull, 
the jaws, and all the exterior parts, both scaly and 
Bkembranaoeous, which compose the lips, antenns, 
palpi, and eyen those crustaoeous pieces within the 
head, which serve as a fixed basis to a number of 
muscles, &c. 

The new orgr as are under die old ones, as in a 
sheath, so that the caterpillar effects its change by 
withdrawing from the old skin when it finds it 
inadequate to its bulk. 

Those caterpillars that live in society, and nave a 
nest, retire there to cast their exuviie, fixing the 
hooks of their feet firmly in the web during the 
operation. Some of the solitary species spin at 
this time a slender web, to which they affix them- 
selves. A day or two before the critical moment 
for its moulting, the insect ceases to eat, and loses 
its usual activity, the colors gradually become 
breaker, and the caterpillar more feeble, the skin 
hardens and withers, the creature lifts up its back, 
stretches itself to the utmost extent, sometimes 
elevates its head, moving it a little from one side to 
another, and suddenly letting it fall again ; near the 
change, the second and third rings are seen to swell 
considerably; and by repeated exertions a slit is 
nuide on the back, generally beginning on the 
second or third ring : through this division the new 
sldn may be just perceived by the brightness of its 
colors ; the creature presses througli like a wedge, 
and thereby separates the skin from the first to the 
fourth ring, which suffidently enlarges the aperture 
to admit the eaterpillar through. 

The caterpillar commonly fasts a whole day each 
time after repeating this operation : some cater- 
pillars, in changing their skins, fh>m smooth become 



covered with hair ; while otiiers, that vrere covered 
with hair, have their last skins smooth. 

The food of caterpillan is chiefly or entirely of 
the vegetable kind. The larvae of beetles live under 
the surface of the earth, and prey upon smaller 
insects, on the roots and tender fibrils of plants, or 
on filthy matter in general; indeed, in the last 
state, beetles are most commonly fbund in putrid 
fleah, or in the excrements of animals. 

WhevL the caterpillar has attained its full size, 
and all the parts of the future moth, or butterfly, 
are sufficiently formed beneath the sldn, it prepares 
to change into the chrysalis or pupa state; some 
spin wdbs, or cones, in which they enclose them- 
selves; others descend into the earth and conceal 
themselves in little cells which they fbrm in the 
lig^t loose mould; some are suspended by a 
girdle which passes round the body, and is fastened 
to the small twigs of trees; and caterpUlars of 
butterflies connect themselyes by their posterior 
extremity to the stalks or leaves of plants with 
tiieir head downwards. 

The length of time insects live in the state of 
caterpillars is always the same in each individual 
species, yet very few species precisely agree in the 
same period for their changes; some tive two or 
three years, others only a fiew months, or even 
weeks, before they pass to the pupa or chrysalis 
state. 

Preparatory to the change, the caterpillar ceases 
to take any of its food, empties itself of all the 
excrementitious matter that is contained in the 
intestines, voiding at the same time the membrane 
which served as a lining to these, and the stomach ; 
and perseveres in a state of inactivity for several 
days. At length, by a process similar to its former 
moulting, the outer skin, or slough, is cast off, and 
the creature thus divested of its last skin is what 
we call the chrysalis. 

Pupa, Chrytalit, or AmreUa, — ^The words aurelia 
or chrysalis are equally used to express that inactive 
state which ensues affc^ the caterpillar has changed, 
for the great purpose of preparing for the imago, 
or transformation to the fly. Aurelia, is derived 
from the Latin aurum, and chrysalis from tho 
Greek, and are both intended to rignify a creature 
formed of gold ; this however is giving a general 
title, from a very partial circumstance, as the color 
of a considerable number is black, or dark brown, 
while the resplendence of gold is only seen on the 
chrysalides of a few species of the papilio, or but- 
terfly. The term chrysalis should therfore be used 
to signify only those of the butterfly kind, and pupa 
for the phalseuK, or moths, as well as those of 
hawk moths. 

That very intelligent naturalist M. de Reaumur, 
explains the cause of this brilliant appearance ; it 
proceeds from two skins, the upper one a beautiful 
brown, which covers a highly-polished smooth white 
skin : the light reflected from the last, in passing 
through the uppermost, communicates this bright 
golden yellow, in the same manner as this color is 
often given to leather, so that the whole appears 
gilded, although no gold enters into that tincture. 

The exterior part of the pupa is at first exceed* 
ingly tender, soft, and partly transparent, . being 
covered with a thick viscous fluid, but which drying 
forms a new covering for the animaL 

The time each msect remains in this state is rery 
easily ascertained by those who once breed them, 
as they alvrays remain the same space of time* unless 
forwarded or retarded by heat or cold, bat in d^erent 
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species they Tary oonriderablj; for example, the 
papilioatalaiita(red admirable) remained only twenty, 
one days in chrysaKs, from the 12th of July to the 
3rd of. Angnst, bat tiie phalsena oo (heart moth) 
remained from the beginning of October till May 
following ; and many species remain a Tery consi- 
derable time longer tluin this. 

When the insect has acquired a degree of solidity 
and strength, it endeavonrs to free itself from the 
case in which it is confined ; and as it adheres to 
a very fow parts of the body, it does not reqnire 
any great, exertion to split the membrane which 
covers it ; a small degree of motion, or a little in- 
flation of the body is sufficient for the purpose ; 
these motions reiterated a few times, enlarge the 
opening and afford more convenience for the insect's 
escape : this opening is always formed a little above 
the trunk, between the wings, and a small piece 
which covers the head. Those species which spin 
a cone, gnaw or pierce an aperture large enough for 
their emancipation. 

The moth, immediately after emerging from its 
case, is moist, with the wings very small, thick, and 
crumpled ; but they rapidly expand under the eye 
of the observer, and in a few minutes have attained 
their full size ; the moisture evaporates, the spots 
on the wings, which at first appeared confosed, be- 
come distinct, and the fibres, which were before 
flexible, become stiff and hard as bones. 

When the wings are unfolded, the antenns in 
motion, the tongue coiled up, the moth sufficiently 
dried, and its different members strengthened, it is 
prepared for flight. The excrementitious discharge 
which is voided by most insects at this time, M. de 
Reaumur thinks is the last they eject during their lives. 
(Reiumed on page 131.) 

MISCELLANIES^ 

7b fnuie Artificial Coral fwr Grotio$.^To two 
drachms of fine venniUion add one ounce of dear 
resin, and melt them together. Having the 
branches or twigs peeled and dried, paint them over 
with this mixture while hot. • (The sprays from an 
old black-thorn are best adapted for the purpose, 
when an irregular branch is required, while the 
young shoots of the elm tree are altogether as regu- 
lar. White-thorn and hoUy-boughs are very natu- 
ral in shape.) The twigs being painted, hold them 
over a gentle fire, turning them round till they 
are perfectly covered and smooth. You may make 
white coral with white lead, and black with lamp 
black mixed with the resin, or sealing wax will do 
for either. 

Iodine discovered in various Marine Produdione. 
Soon after the discovery of iodine, Messrs. Gaultier 
de Claubry and Colin pointed out starch as the most 
sensible of the re-agents that manifest its existence. 
It is in fact sufficient to pour an aqueous solution 
of this vegetable substance into the liquid supposed 
to contain iodine, to produce immediatdy a blue 
color, which arises firom the formation of an iodine 
of starch. M. de Ballard, after improving the 
means of operating with this re-agent, announces 
his having <&covered iodine in bodies which were 
not hitherto known to possess it ; for example, in 
various marine moUusca, both naked and testaceous, 
such as the animals of the genera DoHs, Vemu, 
Ottrea, &c., several Polyparia and marine vege- 
tables, Gorgonia, Zttetera marina, &c., and, in 
Darticular, in the brme of salt-works fed by the 
Mediterranean. The very small quantity of iodine 



found in the water of the sea has prevented his de- 
termining in what state it exists, but there is reason 
to suppose that it is in the state of hydriodate. 

Vibration of iZot/woys.— Captain Denham has 
ascertained, that the vibrating effeets of a passing 
laden railway train in the open air extended late- 
rally on the same level 1,110 feet, (the substratum 
of the positions being the same,) whilst the vibration 
was quite exhausted at 100 feet when tested verti- 
cally from a tunnel. 

The tunnel was through a stratum of sandstone- 
rock : the rails laid in the open air on a substra- 
tum of 12 feet of marsh over sandstone rock* The 
method of testing was by mercury reflecting objects 
to a sextant. 

CompoMon qfthe Atmotphere.—IA. A. Cheval- 
lier states, that : 

1st. In general, the air of Paris and of many 
other places contains ammonia and organic matters 
in solution. 

2nd. If the. water deposited from air (dew) by 
cooling be examined, it is found to contain ammo- 
nia and organic matters. 

3rd. The quantity of ammonia ccmtained in the 
air is often pretty considerable. 

4th. The presence of ammonia iseastly explained, 
because this gas is produced under many circum- 
stances. 

5th. The composition of atmospheric air may 
vary in certain localities, from a great number of 
particular drcumstanoes, as the nature of the com- 
bustible employed in great masses, the decomposi- 
tion of animal and vegetaUe matters, &c. &c. The 
air of London contains sulphurous add, that of the 
sewers of Paris contains acetate and hydrosulphu- 
ret of ammonia; air taken near the dosmiffdeMont- 
fett9on contains ammonia and its hydrosulphuret. 

Sponttmeomi Plante.^-^Ytm things are more ex- 
traordinary than the unusual a{^iearanoe and deve- 
lopement of certain plants in certain drcumstances. 
Thus, after the great fire of London in 1666, the 
entwe snrfeoe of the destroyed city was covered with 
such a vast profusion of a species of a cruciferous 
plant, tiie Siaymbrium trio of linnsBus, t^t it was 
caleulated that the whole of the rest of Europe 
could not contain so many plants of it. It is also 
known, that if a spring of salt water makes its ap- 
pearance in a spot, even a great distance from the 
sea, the neighbourhood is soon covered with plants 
peculiar to a maritime locality, which plants pre- 
vious to this occurrence, were entire strangers to 
the country. Again, when a lake happens to dry 
up, the surface is immediately usurped by a vege- 
tation which is entirely peculiar, and quite different 
from that which flourished on its former banks. 
When certain marshes of Zealand were drained, the 
Cores cyperiodea was observed in abundance, and 
it is known this is not at all a Danish plant, but pe- 
culiar to the north of Germany. — In a work uptm 
the useful Mosses by M. de Brebisson, which has 
been announced for some time, this botanist states 
that a pond in the neighbourhood of Falaiu having 
been rendered dry during many weeks in the height 
of summer, the mud, in drying, was immediatdy 
and entirely covered, to the extent of many sqfuare 
yards, by a minute, compact, green turf, 4<ormed of 
an imperceptible moss, the Phaeeum nu^Ularet the 
stalks of which were so close to e&M other, that 
upon a square inch of this ne^^JoU, might be 
counted more than five thousaj|i^ndividnals of this 
minute plant, which had i||tf|^r previously been ob 
served in the country. >•' 
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WATERSPOUTS, THEIR CAUSE AND 
APPEARANCE. 

Or the different atmospheric phenomena, none are 
more curious than waterspouts. 

That which renders the waterspout so remarkable 
is the circumstance of a double cone being formed 
when the phenomena is complete, one cone pointing 
downwards from a cloud, whilst another points up- 
wards from the sea. The thin semi-transparent 
columns which stalk, as it were, on the surface of 
the ocean in calm weather, though no cloud is to 
be seen above them, as well as ^e small agitated 
cirdes, whieh are only seen by their marking the 
smooth surface of the sea in their gyrations, may 
probably have the same origin as ti^e waterspout. 
One of these circles, which appeared too insignifi- 
cant to do harm, after performing many gyrations 
near a ship commanded by Captain Marquis, on the 
coast of Malabar, suddenly approached her, as she 
lay becahned, with her sails loose, and passing across 
her bows, carried off her flying jib and jib-boom 
into the air, higher than the mast-head. I have 
myself witnessed tjiese semi-transparent columns, 
within the tropics, without being able to decide 
which way they turned round ; and the spiral form 
in which they are said to revolve may be the reason ; 
for it is very difficult to pronounce which way a 
screw revolves when turning rapidly. The figure 
being double, and the cones pointing in opposite 
directions, it should be observ^ whether the cloud 
above the spout also revolves, and if the gyrations 
of the upper portion of the phenomenon be in the 
same, or in the contrary direction to those at the 
surface of the sea. 

Notwithstanding diligent inquiry of a great many 
persons who witnessed waterspouts at sea, I have 
only been able to obtain one account in which the 
gyrations of the wind are satisfactorily explained ; 
and in fids instance it proved to be on the surfiice 
of the sea, turning in the contrary direction to the 
apparent law in great storms, in south latitude. 
The instance alluded to is the waterspout described 
by Captain Beechey, in the published account of his 
voyage in the Pacific, when he commanded the 
Blossom. That account says, — 

" While we were off Clermont Tonnerre, we had 
a narrow escape from a waterspout of more than or- 
dinary size. It approached us amidst heavy rain, 
thunder, and lightning, and was not seen until it 
was very near to the ship. As soon as we were 
within its influence, a gust of wind obliged us to 
take in every sail, and &e topsails, which could not 
be furled in time, were in danger of splitting. The 
wind blew with great violence, momentarily changing 
its direction, as if it were sweeping round in short 
spirals ; the rain which feU in torrents was also 
precipitated in curvet, with short intervals of cessa- 
tion. Amidst this thick shower, the waterspout 
was discovered, extending in a tapering form, from 
a dense stratum of doud to within thirty feet of the 
water, where it was hid by the foam of the sea, 
being whirled upwards by a tremendous gyration. 
It changed its direction after it was first seen, and 
threatened to pass over the ship ; but being diverted 
from its course by a heavy gust of wind it gradually 
receded. 

** A ball of fire was observed to be precipitated 
into the sea, and one of the boats, which was away 
from the ship, was so surrounded by lightning, that 
Lieut. Belcher thought it advisable to get rid of the 
anchor by hy^ging it some fathoms under water, 



and to cover the seamen's muskets. From the 
accounts of this officer and Mr. Smyth, who were 
at a distance firom the ship, the column of the water- 
spout first descended in a spiral form, until it met 
the ascending column a short ^stance from the sea ; 
a second and third were afterwards formed, which 
subsequently united in one large column, and thia 
again separated into three small spirals, and then 
dispersed. It is not impossible that tiie highly- 
rarified air, confined by the woods encircling the 
Lagoon Islands, may contribute to the formation of 
these phenomena. 

** llie day on which this occurred," continues 
Capt. Beechey» ** had been very sultry, and in the 
afternoon a long arch of heavy cumuli and nimbi rose 
slowly above the southern horizon : while watching 
its movement, a waterspout began to form at a spot 
on the underside of the arch, l^t was darker than 
the rest of the line. A thin cone (No. 1) first 
appeared, which gradually became elongated, and 
was shortly joined with several others, which went 
on increasing in length and bulk until the columns 
had reached about half down to the horizon. They 
here united and formed one immense dark-colored 
tube. Hie sea beneath had been hitherto undis- 
turbed ; but when the columns united, it became 
perceptibly agitated, and almost immediately be- 
came whirled in the air with a rapid gyration, and 
formed a vast basin, from the centre of which the 
gradually-lengthening column seemed to drink fresh 
supplies of water. (No. 2.) The column had ex- 
tended about two-thirds of the way towards the sea, 
and nearly connected itself with the basin, when a 
heavy shower of rain fell from the right of the arch, 
a short distance from the spout, and shortly after 
another fell from the opposite side. This discharge 
appeared to have an ^ect upon the waterspout, 
which now began to retire. The sea, on the con- 
trary, was perceptibly more agitated, and for several 
minutes the basin continued to increase in size, 
although the column was considerably diminished. 
Li a few minutes more the column had entirely dis- 
appeared ; the sea, however, still continued agitated, 
and did not subside for three minutes after all dis- 
turbing causes from above had vanished. 

** This phenomena was unaccompanied by thunder 
or lightning, although the showers of rain which fell 
so suddenly, seemed to be occasioned by some such 
disturbance. y 

" The waterspcuts were seen in 20** N., and 22® 
W,'*-^AbridgedJrom Reid'9 ** Law of Stomu,*' 

ALKALOIDS. 

TBOITABLB ALKALIS AND BASES. 

The discovery of these substances may be dated 
from 1817. It was made by Serteumer, but it re- 
mained unnoticed or doubted for ten years, till the 
Institute of France thought proper to pay attention 
to it. From that time chemists became eager to 
discover the alkalis of all the plants possessed of 
any remarkable properties; and substances whose 
names end in ine were multiplied as profusely, and 
on as slight grounds, as the vegetable adds. 

The same mode of preparation is employed for 
tiiem all. A watery solution of the vegetable matter 
is evaporated ; the ba3e is precipitated by an alkali, 
that is by boiling it with magnesia ; and the vegeta- 
ble alkaloid is dissolved by pure boiling alcohol, and 
obtained on cooling, or by distiUation. The foreign 
matters which the precipitate may have carried along 
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with it are removed either by a diluted solution of 
pota^, or by boiling with a weak . acid and animal 
charcoal, after which the alkaloid is again precipita- 
ted by the addition of an alkali. 

These substances are little soluble in water with 
tiie exception of Curarine and Nicotine. Most of 
them restore the color qf turnsole reddened by an 
acid and turn the syrup qf violets green. Their 
taste is, in general, bitter ; and tiiey give this bitter- 
ness to water, even when it scarcely dissolves an 
appreciable quantity of them. They unite with 
adds, and form salts which are much more soluble 
than their bases ; but their capacity qf saturation is 
tery small. The greater part of them, as well as 
the salts which tbey form, are capable of crystallizing; 
bat some of them, when dried, form only g^ummy 
masses. Chemists regard these products as the 
active principles of vegetables, and consequently as 
natural products of vegetation. 

The principal alkaloids are, Morphine, Narcotine, 
Strychnine, Brucine, Quinine, and Cinchonine, 
Veratrine, and Emetine. 

Morphine. — ^Discovered by S«icumer in Opium. 
TioB substance is nearly insoluble in cold water, 
though it gives it a bitter taste. It is soluble in 
100 times its weight of boiling water, and precipi- 
tates from this solution as it cools, in the form of 
small brilliant colorless crystals. Its solution re- 
stores the color of turnsole reddened by an acid, 
and changes the yellow of turmeric to brown. It 
is soluble in 40 times its weight of pure alcohol 
when cold, and in thirty times its weight of boiling 
alcohol. It is soluble also in tbe fixed and volatile 
oils and in solution of potash and soda, and to a small 
degree in ammonia. It is soluble in ether. Hydro- 
chlorate of protoxide of tin precipitates it of a dirty 
brown color. Concentrated nitric acid gives it, as 
well as its salts, a fine red color, which afterwards 
becomes yellow. The neutral salts of iron give 
a blue color to it and its salts, which disappears 
by the action of heat, or of alcohol, acetic ether, 
or an acid, and is revived on the addition of 
an alkali. According to Pelletier and Dumas, 
100 of this alkaloid saturate 14.84 of sulphuric 
acid, and, according to Liebig, 75.38 saturate 
10.33. 

Narcotine. — 7%is substance is not alkaline f and it 
rather dissolves in the acids than combines with 
them. It is destitute of taste, insoluble in cold 
water, soluble in 400 times its weight of boiling 
water, in 100 of cold alcohol, and in 24 of boiling 
alcohol, in cold ether, and still more so in hot ether, 
and in the fixed and volatile oils. It does not act 
on the stilts of iron. Concentrated nitric acid 
colors narcotine of a pale yeUow. It is separated 
from morphine by ether, which does not attack the 
latter. 

Strychnine. — ^Extracted in 1 8 18 by Pelletier and 
Caventou from plants of the genus Strychnos, and 
especially from the Nux Vomica. It crystallizes by 
spontaneous evaporation from its alcoholic solution 
in small white quadrilateral prisms terminated by 
pyramids. It is alkaline, bitter with a metallic 
after-taste, does not melt or volatilize by heat, but 
is decomposed between 593** and 600°. It is so- 
luble in 2500 times its weight of boiling water, and 
in 6667 of cold water. It is insoluble in ether and 
pure alcohol but soluble in the volatile oils and to 
a small degree in the fixed oils as well as in boiling 
alcdiol of sp. gr. .835. It is decomposed by the 
action of melted sulphur, giving out hydro-sulphu- 
ric acid. 



JBrtfotna.— Extracted by Pelletier and Caventou 
from the batk of the Strychwts 'Su.v Vomica^ and 
not as had been thought, from the Brneea Anti^ 
dysenterica, fh)m which its name is taken. It is 
soluble in 850 times its weight of cold water and 
in 500 of boiling water, in pure alcohol, and even 
in spirit of wine sp. gr. .839. It is soluble also to 
a small degpree in &.e volatile oils, but insoluble 
in etJier and the fixed oils. It receiver a r^d or 
yellow color f5pom nitric acid, which i^ changed by 
chloride of tin into a fine violet. Stry chains alwayi 
contains a small portion of brucine. 

Quinine and Cfinehomme. — Cinchottine was di^^ 
covered almost at the same time by Duncan t Gome;;! 
Lambert, and Pfaff in die bark of the idnehotia. 
Pelletier and Caventou established its ^Lkaliae dh-* 
ture, and in the course of their resejirchcs on it 
discovered quinine. The ktter is obUuit^d cither 
in masses or powder, while the other L^ crystalline. 
Quinine is soluble in 200 times its. weight of boiling 
water, but cinchonine requires 2500 timt's its wci^htr 
It is soluble, to a oonsiderable extent, in boiiitig 
alcohol, though less so than quinine. The latter is 
soluble, to a considerable extent in eth^r, which ia 
scarcely capable of (fissolving the former, Cinchon- 
ine is decomposed and psjrtly volatiJi:!^ d by heat 
witiiout melting. They both form soluble $«alu with 
the mineral acids and without acetic acid, snd in- 
soluble salts with other adds. Th^ sulphate of 
quinine is muchiess soluble than that or cinchonine. 
Quinine is separated from cinchonine by tne&ns of 
ether or sulphuric acid, or by boiling water. Cm^ 
chonine is extracted principaUy from the pale bsrk. 
Both of them are alkaline. 

Veratrine. — ^This substance was diacovered *t 
the same time by Meisner, and by Pelletii^r und 
Caventou, in the seeds of the Veratrroa Sahaditla 
and in the root of the Colehicum Autvanmie* It b 
uncrystallixable, alkaline, and poss«E;^G,i a Eihnrp 
burning taste without any bittemesst but no Fmell^ 
though strongly sternutatory. It melts nt 122'^. tt 
is almost insoluble in cold water, but soluble in lOftiJ 
times its weight of boiling water. It is verj^ &oluhlo 
in alcohol and in oil of turpentine by the aid of Leat, 
but insoluble in pure ether. 

Emetine. — Discovered by Pelletier in the root of 
the Cephaelis Ipecacuanha. It is of a fawn color, 
and alkaline. It has a weak bitter taste mid no 
smeU. It is difficultly soluble in coW iraiiTt but 
more so in hot water. It melts easily soniewh/it 
below 122**. It is very soluble in akohoi, but 
almost insoluble in ether and the oils. }ti ^slts 
are as well as itself uncrystallizable. The infusion 
of galls throws it down fix>m its solution in the form 
of a white precipitate. 

It would exceed the limits of thia work to give 
a detailed description of all the proximate alkaloid 
principles which have encumbered seieiK-e within 
the last few years. We shall content onr&f Ivea with 
naming CurarinCf extracted by Bou^in^ault and 
Roulin from liie Curara or Uralit a *iubstanee 
which the Indians of South America use for fKiison - 
ing their arrows; EsenbeckinCt found by Uuchncr 
in the Esenbeckia Febr\fuga; Capsicin^t found by 
Wilting in the Capsicum Annuum ; Arnnitine ob- 
tamed by Peschier from the AcorUttiUi Napellw ,* 
Conicine extracted by Brandes from the Cievta 
virosa and Conium Maculatum ; Croiftninc^ e.v 
tracted by Brandes from the seed of the Croton 
IHglium ; Buxine^ which Faur^ announced his 
having found in the Buxus S^perrh^enx ; Eup&* 
torinef which Riphini has discovered in the Evps* 
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torium Ctmnabinums Cortieine and Populine yfhich 
Braconnot has found in the bark of the Popultu 
lYemetu; and, laitly, Saiieing, which the same 
chemist and Lerouz found in that of the Saiut Atba^ 
and to which Peschier has directed the attention of 
physician! at a substitute for quinine. It is ex- 
tracted by precipitating the tannin from a strong 
decoction of the bark by means of slaked lime, 
after which it is to be filtered and evaporated to the 
consistence of syrup. Akohol is then to be added, 
and, after another filtration, by evaporation and 
cooling, a crystallizable alkaloid is obtained, which 
is soluble in cold water, and more so in hot water ; 
soluble also in alcohol, but not in ether nor the oils. 
Sulphuric acid gives it a fine red color. It is not 
precipitated by an infusion of galls, gelatine, bisul- 
phate of alumina and potash, tartrate of antimony 
and potash, or acetate of lead. It does not saturate 
lime water. According to Gay-Lussac and Pelouze, 
it is composed of 55.401 of carbon, 36.315 of oxy- 
gen, and 8.194 of hydrogen without any nitrogen, 
and accordingly it is not alkaline. 

TRACING PAPERS. 

Thbsb are of two kinds— first, such as are trans- 
parent, and intended to copy any ddineation placed 
beneath them, such as plans, engravingb, &c. The 
other kind is opaque, and used for the purpose of 
transferring designs, taken upon the first kind of 
paper, immediately upon a sheet of common pn^r, 
block of wood, &c., placed beneath. The f<^wing 
receipts may be us^ : — 

Common Transparent Papcr.—Mix together 
equal parts of olive oil and turpentine, to whidi add 
a little sugar of lead, and rub this mixture upon 
tissue paper. This is very tedious in drying, and 
remains greasy for a long period. 

2nd Receipt, — Lay over the tissue paper a thin 
coat of copal varnish, or mastic vaniish. This 
makes a clear, good paper, but it will not bear ink 
or water color. In the latter respect paper washed 
over with spirit varnish is superior. 

Srd Receipt, — Rub over one side of a sheet of tissue 
paper, some poppy oil, or nut oil. This will dry 
readily, remain perfectly transparent, and not be- 
come so soon of a yellow color as some other kinds 
of paper. It is apt, however, to remain greasy for 
a considerable time. 

Best Transparent Paper, — ^Mix together by a 
gentle heat, one ounce of Canada balsam, and a 
quarter of a pint of spirits of turpentine ; wash it as 
before, over one side of tissue paper. This dries 
quickly, is perfectly transparent, and is not greasy, 
tiierefore does not stain the object upon which it 
may be placed. 

Transparent Guide Paper for Oriental Tinting, 
Use the mixture of Canada balsam and turpentine, 
as above, on both sides of a sheet of thick drawing 
paper; it will become beautifully transparent. It 
takes some days in drying, and, when new, sticks 
somewhat to the fingers. 

JVb/e.— Ink and water-colors, when to be used 
upon any kind of transparent oiled paper, must 
have a veiy small quantity of gall mixed with them, 
which wiU make them flow rcwdily upon the greasy 
surfaoe. 

Transparent papers are sold at extravagant prices, 
notwithstanding the vast consumption ^re is for 
^em. The arehitect draws chiefly upon them the 
numerous designs requisite in his profession. The 
tograver is by their use enabled to transfer to the 



wood block or to the metallic plate an accurate 
design, and at once to reverse it by merely turning 
over the paper ; the artist with this transparent copy 
can make any number of objects similar in attitude, 
in size, and in detail, and all can procure fiMj-similea 
of patterns, of prints, of autographs, and every other 
object of artistical decoration and interest, by okerely 
kying the tracing paper above the subject to be 
copied, and drawing with a pencil whatever is seen 
beneath. 

It is sometimes requisite to transfer a delineation 
from transparent paper on to another and less flimsy 
material, for example, an elaborate architectural 
plan when first formed, must of necessity have upon 
it numerous fidse lines, marks of the points of th« 
dividers, &c., which, in the finished plan, would be 
unsightly ; to remedy this it is drawn first on com- 
mon paper, and then transferred to a tiiicker and 
cleaner sheet This process involves the use of the 
opaque tracing papen ; these are of such a nature 
that when the prepared side is placed downwards^ 
and any thing is written with a point upon the back, 
a part of the composition - comes off, and leaves a 
black mark on a piece of paper placed beneath, ex* 
actly similar to what may have< been written above. 
Upon this principle tlie manifold writers are made i 
first is laid a sheet of common paper, upon this a 
sheet of prepared paper, £ftce downwards, then 
another piece of common paper, then prepared paper 
again. This may be repeated three or four times, 
if the papere be thin, and upon drawing or writing 
any thmg upon the upper sheet, you will have several 
exactly-similar copies below. Plans and patterns 
are often drawn in this manner. 

Black Lead Paper, — Nothing more is necessary 
than to paint over, with a brush, a sheet of thin writing 
paper, with black lead powder, mixed with water. 
When dry it will be fit for use. It gives lines suf- 
ficiently distinct for most puposes, and has the ad- 
vantage that it may be rubbed out afterwards with 
Indian rubber when desirable. 

Soap Paper, — Rub over one side of a piece of 
thin paper (using a piece of rag) a mixture of soap, 
lamp bkck, and a little water ; when dry, wipe off" 
as much as possible with a doth, to prevent the 
paper staining the sheet to be placed beneath. It 
wiU be quite black, and the marks made by it cannot 
be obliterated by Indian rubber. 

Chalk Paper, — Rub over a piece of paper with a 
lump of red chalk, and afterwards with a cloth to 
incorporate the chalk with the grain of the paper, it 
will be immediately ready for use. 

For Manifold Writers, — Is made as recommended 
for soap paper, but with a little size added. 

OutUnes for large and not very delicate objects, 
such as those for embroidery, braiding, paper hang- 
ing, when painted by hand, buhl work, ornamental 
japanning, &c., are often made by a process still 
simpler than the above ; the transparent or other 
paper upon which the design has been drawn is 
pricked through, all along the outline, and being 
laid upon the work beneath, pounded chalk, starch, 
or red ochre is dusted upon it ; the color passing 
through the holes, is seen beneath in lines, peri^- 
able 'tis true, but sufficiently lasting for a pencil, 
chalk, &c., to be marked over them. If done with 
powdered rosin instead of the above, the lines given 
by it may be fixed by heat, this however would, of 
course, be ii^urious to delicate fabrics, such as the 
greater part of those to be embroidered. 

Note, — ^The French make a thick tracing paper 
far superior to any we have. It may be bought at 
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BB artist's oolorman's, in Oxford Street, and is called 
gloM paper. It is made by boiling nrory shavings 
until they are dissolved, making of them qnite a 
thick jdly, and then adding spirits of wine, pouring 
this m a thin stratum on a slightly greased surfiu)e, 
such as a marble slap, it is left to harden, and being 
dried and pressed flat form the substance so erro- 
neously caUed paper. It is of the texture and ap- 
pearance of the transparent wafers, and which may 
be made in the same manner, or isinglass may. be 
used for both. 

RAPIDITY OF LIGHTNING. 

Thb incalculable r^idity with which the electri^ 
fluid passes from one place to another, not only as 
seen in our comparatiYely trivial apparatus, but so 
much more forceably in the wilder phenomena of 
lightning, is so evident as to have become of 
general notoriety, and a powerful simile. Shocks 
have been passed through wires many miles in extent 
without any appreciable time being taken up by its 
passage. Regiments of soldiers have been eleictri- 
fied at the same moment. The fluid has even been 
passed instantaneously through very long channels 
of water, although Water conducts it with 400 millions 
of times less n^idity than iron, and this metal twenty 
times slower than copper. Mrs. Somerville in her 
far-fiuned work, ''The Connexion of the Physical 
Sciences," records as follows, the experiments of 
Plrofessor Wheatstone, to ascertain, if possible, the 
velocity of the electric fluid in its passage from one 
body to another. 

" The velocity of electricity is so great, that the 
most rapid motion which can be produced by art 
appears to be actual rest when compared with it. 
A wheel revolving with celerity sufficient to render 
its spokes invisible, when illuminated by a flash of 
lightning, is seen for an instant with all its spokes 
distinct, as if it were in a state of absolute repose ; 
because, however rapid the rotation may be, the 
light has come and already ceased before the wheel 
has had time to turn through a sensible space.'' 




[The above engraving represents a front and side 
view of a card-board wheel similar to that alluded 
to: and the experiment may be performed by 
taking a spark from the conductor of an electrical 
machine, or discharging a charged Leyden jar in 
front of it when revolving rapidly.] 

"This beautiful experiment is due to Professor 
Wheatstone, as well as the following variation of it, 
which is not less striking. — Since a sun-beam con<- 
aists of a mixture of blue, yellow, and red light, if 
a circular piece of pasteboard be divided into three 
sectors, one of which is painted blue, another yel- 
low, and the third red, it will appear to be white 
when revolving quickly, because of the rapidity with 
which the impressions of the colors succeed each 
other on the retma. But the instant it is illumi- 
nated by an electric spark, it seems to stand still, 



and each color is as distinct as if it were at rest. 
Hub transcendent speed of the electric fluid has 
been ingeniously measured by Profes&or WTieatatone i 
and although his experiments are not far euough 
advanced to enable bun to state its absolute cekritj, 
he has ascertained that it much surpnssea the velo- 
city of light. 

" An insulated copper wire, half a mile long, is so 
disposed, that its centre and two extremitiea ter* 
minate in the horizontal diameter of n sniEdl dijw^ 
or circular plate of metal, fixed on the wdl of n 
darkened room. When an electric spuj-k is sent 
through the wire, it is seen at the three points ap. 
parently at the same instant. At tli? distance of 
about ten feet, a small revolving mirror is placed, 
so as to reflect these three sparks during its revolu. 
tion. From the extreme vcdodty of the clijctridty, 
it is dear, that if the three sparks be simuiUDeouSf 
they will be reflected, and will vanish before the 
mirror has sensibly changed its position, however 
rapid its rotation may be, and they will he ^tn in 
a straight line. But if the three spHLrka be not 
simultaneously transmitted to the disc— if one, for 
example, be later than the other two— the mirror 
will have time to revolve through an indeliniteiy 
small arc in the interval between the reflection oi 
die two sparks and the single one. Howc^ver, the 
only indication of this small motion of the mtrror 
will be, that the sing^ spark will not be rel^eeted 
in the same straight line witli the other two, but a 
little above or below it, for the reflection of alt 
three will still be apparently simultoneou.^, the time 
intervening being much too short to he npprcciated, 

'* Since the distance of the revolving mirror from 
the disc, and the number of revolutions «hich it 
makes in a second, are known, the deviation of thft 
reflection of the single spark from the reflection of 
the other two can be computed, and consequently 
the time elapsed between their cotij^einiti^e rellec- 
tions can be ascertained. And as the Irr.^th of that 
part of the wire through which the e[ectrii!ity lioj 
passed is given, its velocity may be fouml, 

** Since the number of pulses in a stcond^ requi- 
site to produce a musical note of anjf piuh is known ^ 
the number of revolutions accomplii^hed by the 
mirror in a given time is determined from the mn. 
sical note produced by a tooth or peji^ m ibi axb 
of rotation striking against a card, or froni the notes 
of a siren attached to the axis. It wor; thu^ thcil; 
Professor Wheatstone found the veloritty of the 
mirror to be such, that an angular deviation r^f 25° 
in the appearance of the two sparks woul{l incLicate 
an interval not exceeding the millionth of a gecotid. 
The use of sound as a measure of velocity is & 
happy illustration of the connexion of the phyii{^ 
sciences." 



THE BAROMETER. 

A CONSIDERATION of the thermometer in the last 
number leads me to notice its sister instrumetitf 
the barometer. As the former is intcud^^d to mea^ 
sure intensities of temperature, so the liitter '\a to 
indicate variations in atmospheric pressure^ W^ 
are uidebted to Torricelli for the invention of thw 
instrument; but there is little doubt tbsit he rv- 
ceived t)ie idea of it from his master ^ the immortaf 
(Mileo. Though the atmosphere appe^^r^ w uttenu - 
ated a body, and is apparently so li^ht^ u little 
reflection is sufficient to convince us that & vast body 
of fluid, pressing in all directions upon the snrfa«:c 
of the earth, must be of an appreciable weight and 



Digitized by 



Google 



123 



MAGAZINE OF SCIENCE. 



io fii^radAble is it, that, at the level of the sea, the 
almoephere is equal to the weight of fifteen pounds 
on erery square indi. It may be asked, how is 
man — ^how are a thousand ^»ther tilings able to sos-' 
tain this yast pressure? The secret is, that it is exerted 
equally on all sides, and as it exists in every cavity 
01 the body, the outward pressure is neutralized by 
the inward. The common sucker, the pump, and 
the cupping glass, are fttmiliar instances of this pres- 
sure exercised in different ways, though all arising 
from the same cause ; but let us not digress from 
the subject immediately under consideration. | 

It is a law of hydrostatics, that, when different 
fluids of different specific gravities are made to 
balance each other in communicating vessels, their 
surftuses will not be at the same height, but tiiat of 
the lighter will be so much above the denser as they 
differ in gravity ; thus it requires a long column of 
water to balance a short column of mercury ; and, 
again, if a column of air be substituted for the 
water, a much larger one will be required. In this 
experiment the diameters of the vessels will have 
no effect upon the level assumed by the balanced 
fluids, and I need not say that air is as much a 
fluid as water or mercury. It is found, that, at 
the level of the sea, the superincumbent atmo^here 
is sufficient to support a column of water thirty- 
four feet in height, or one of mercury measuring 
tiiirty indies ; as we ascend, however, the pressure 
becomes less, so a shorter column only can be sus- 
tained, and oik this foot the whole theoiy of the baro- 
meter depends. I 

This instrument may be eastty constructed by any 
one who can command an air-pump ; a bent tube 
must be selected, both the legs of whidi should be 
nearly forty inches long, one open and the other 
hermetically sealed. This tube must be complete 
exhausted of air, and mercury then be poured in 
at the open end, by which means the opposite leg 
k entirely filled with the fluid metal ; if the tube 
be now set upright, we find tiiat the mercury will 
fall to a certain extent, sad stand at about thirty 
inches above the surfooe of the levd of t^ metal 
in the opposite tube, while the latter tube being left 
open, the mercury is exposed to every variation of 
pressure, and the top of the mercurial tube being 
vacuous,* no resistance is offered to the rise or fall 
of the metal. The chief precautions to be attended 
to are, tiiat the tubes be of sufficient calibre to 
avoid the effects of capillary attraction and also 
that die mercury be pure and fne from air-bubbles; 
on which account it is advisable to filter it by pres- 
sure through chamois leather. One of the most 
familiar applications of iine barometer is as a wea- 
ther glass, and when it is to be used for this purpose 
a float is placed on the surface of the mercury, 
which float, balanced by another weight, works 
upon a puUey, the axis of which, being fdmished 
with a hand like a clock, denotes by its movements 
upon a scale ihe density or rarefkotion of the atmos- 
phere ; thus, for example, in bad weather, the 
atmosphere being unusually dense, the mercury is 
depressed, and carries with it the float, which in- 
fluencing the pointer, denoteSvthe weather as stormy. 
The average height of the barometer .in England is 
29*8, and its range seldom exceeds three or four 
inches, therefore the uncovered portion is about 
six inches, for instance from 27 to 32 ; a falling 
barometer presaging wind and rain — ^a rising one 

* This space, which khould be pOTfecily exbaaited. is 
arrnerally designated "The Torricellian Vacuum ;" and that 
proJuced by Ihc air pump ;s called " The Boylean Vacuum." 



the reverse. Hie causes whidi produce tliese phe- 
nomena are not sufficiently understood to enable us 
to deduce any very certain laws from them ; how- 
ever, as a general rule, the indications of the 
weatiier glass may be depended upon ; and as meteo- 
rological observations become more general, so wfll 
the barometer become more valuable. 

Another important application of this instrument 
is in measuring heights, and the reason of this is 
very evident i^en we reflect, that, if forty miles of 
air weigh fifteen pounds per square indi, thirty-nine 
miles must weigh less ; thus, on the summit of a 
high mountain, this pressure of the atmosphere would 
be very much diminished — ^while, on the other hand 
in a deep mine it would be increased ; on the top of 
Mount Blanc, 15,000 feet above the level of the sea, 
I2ie barometer stands at fifteen inches ; here one-half 
of the whole pressure is removed. This, however, 
is only an evidence of the increasing expansibility of 
air, as it is subjected to less pressure, and this expan- 
sion goes on at a rapidly-increa^ng rate from the 
earth to the upper surface of the air. It was this 
circumstance that led Marriott to the supposition that 
matter was indefinitely divisible ; this, however, haB 
been proved incorrect by modem philosophers, and 
confirmed by astronomy; and it is now admitted 
tiiat the ultimate atoms of the atmosphere come at 
length to balance each other, and find their true 
levd like any other fluid, — a beautiful oonfirmatioa 
of the atomic theory. 

From what I have said it will be perceived on 
what principle the barometer is used to measure 
elevations; and it were unnecessary to say how 
Important a part it plays in the graduation of ther- 
mometers. 

w. PAfiSrON. 



MORASSES. 

Wrbn woods have repeatedly grown and perished, 
morasses are in process of time produced, and their 
long roots fill up the interstices tUl the whole becomes 
for many yards deep a mass of vegetation, lliis 
fact is curiouriy verified by an account given many 
years ago by the Earl of Cromartie, of which the 
following is a short abstract: 

In the year 1651 the Earl of Cromartie, being 
then nineteen years of age, saw a plain in the parish 
of Lockburn covered over with a firm standing 
wood, which was so old that not only the trees had 
no green leaves upon them, but the bark was totally 
thrown off, which he was tiiere informed by the old 
countrymen was the universal manner in wiuch fir- 
woods terminated, and that in twenty or thirty years 
the trees would cast themselves up by the roots. 
About fifteen years after he had occasion to travel 
the same way, and observed that there was not a toee 
nor the appearance of a root of any of them ; but 
in their place the whole plain where the wood stood 
was covered with a flat green moss or morass, and 
on asking the country people what was become of 
the wood, he was informed that no one had been at 
the trouble to carry it away, but that it had been 
all overturned by the wind, that the trees lay thick 
over eadi other, and that the moss or bog had over- 
grown the whole timber, which they added was 
occasioned by the moisture which came down from 
the high hills above it and stagnated upon tbe plain, 
and tlut nobody could yet pass over it, which how- 
ever his lordship was so incautious as to attempt 
and slipped up to the arm-pits. Before the year 
1699 that whole piece of ground was become a so)*'* 
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moss wherein the peaunts then dog turf or peat, 
which howerer was not yet of Ihe beat sort. — Pkilof, 
TVoiM. AMd., Vol. V.,p, 272. 

Morasses in great length of time nndeigo yariety 
of changes, first by elntriation, and afterwards by 
fermentation^ and the heat consequently produced. 
By water perpetually oozing through them the most 
Bolable parts are first washed away, as the essential 
saltst tl^se together with the salts from animal re- 
crements are carried down the rivers into the sea, 
where all of them seem to decompose each other 
except the marine salt. Hence the ashes of peat 
contain little or tko vegetable alkaU, and are not 
used in the countries where peat constitutes the 
fuel of the lower people, for the purpose of washing 
linen. The second tMng which is always seen 
ooiii^ from the morasses is iron in solution, which 
produces chalybeate spring, from whence depositions 
of ochre and variety of iron ores. Hie tibkrd du- 
triation seems to c<msist of vegetable add, i^ilch by 
means unknown appears to be converted into various 
other acids. 1. Lito marine and nitrous adds as 
mentioned above. 2. Into vitriolic add which is 
found in some morasses so plentifully as to preserve 
the bodies of animals from putreftuHion which have 
bec» buried in tern, and tkas add carried aiway by 
rain and dews, and meeting with calcareous earth, 
produces gypsmn or alabaster; witii clay it prodnees 
alum, and deprived of its oxygen produces sulphur. 
3. Fluoric add, which being washed away and meet- 
ing with calcareous earth produces fluor or cubic 
spi^. 4. Hie siliceous add which seems to have 
been disseminated in great quantity either by solution 
in water or by solution in air, and appears to have 
produced the sand in the sea uniting with ealcareous 
eart^ previously disserved in that element, from 
which were afterwards formed some of the grit-stone 
rocks by means of a siliceous or calcareous cement. 
By its union with the calcareous earth of the morass 
other strata of siliceous sand have been produced ; 
and by the mixture of this with clay and lime arose 
the bed of marl. 

In other circumstances, probably where less 
moisture has prevailed, morasses seem to have 
undergone a fermentation, as other vegetable matter, 
new hay for instance, is liable to do from the great 
quantity of sugar it contains. From the great heat 
thus produced in the lower parts of immense beds 
of morass, oil, or asphaltam becomes distilled, and 
rising into higher strata becomes again condensedji 
forming coal beds of greater or less purity according 
to their gi-eater or less quantity of inflammable 
matter; at the same time the day beds become 
purer or less so, as the bitumen is more or less 
exhaled from them. Tliough coal and clay are fre- 
quently produced in this manner, yet they are like- 
wise o^:en produced by elutriation ; in situations on 
declivities the clay is washed away down into the 
valleys, and the phlogistic part or coal left behind ; 
this circumstance is seen in many valleys near the 
bed'i of rivers, which are covered recently by a 
iHi'^h impure day, called water-day. 

.\ td Cromartie has fun^died another enrious 
ohi\ ration on morasses in the paper above refered 
to. \ ]n a moss near the town of EHgin in Murray, 
there is no river or water which communi- 
Lth the moss, yet for three or four feet of 
in die moss there are little shell-fish resem- 
oysten, witii living fish in them in great 
[ties, though no such fish are found in the ad- 
jaoeoll rivers, nor even in the water pits in the moss, 

i oi^y in the solid substance of ue moss. Thw 



curious fact not only accounts for the shells some- 
times found on the surface of the cods, and in the 
day above them but also for a thin stratum of sheUs 
which sometimes exists over iron ore. 



MISCELLANIES. 

Fumigating PaaHlet are employed for removing 
close and unpleasant smdls from apartments ; the 
recdpts for tiiem are as numerous as the scents re- 
quired. The following are the most esteemed : — 
Musk PasHles,-^ 

Gum Arabic 2 ounces 

Charcoal powder .... 5 „ 

CascariDa bark (pounded) . ^ „ 
Saltoetre ...... f^ ,, 

Mix together with water, and make into shape. 
Pastiles a la rose. — 

Gum Arabic 1 ounce. 

Gum olibanum .... 1 „ 

Storax 1 „ 

Nitre t. f „ 

Charcoal powder . . . ^ . 6 „ 
Oil of roses .*.... 20 drops. 
The above mizture is to be thickened with a quarter 
of an ounce of g^um tragacanth, dissolved in rose 
water, and tiie whole pounded and made into a 
paste. 

Paeiiles firming the iheemt used in Religious 
Ceremonies: — 

Ambergris 8 drams. 

Powder of rose leaves . . 4 „ 

Gum benzoin 2 ounces. 

Essence of roses .... 1 „ 
Gum tragacandi .... 1 „ 
And a few drops of the ofl of red senders wood. 
7%e following rece^te are also recommended. — 
1. — Gum brazdn, dibanum, frankincense and 
mastic, of each I ounce, diarooal 1^ lb., gum tra- 
gacanth 4 drams, water suffident to make the mix- 
ture when pounded into a paste. 

2.^Bensoin 3 drams, mastic olibanum, of each 
i a dram, Cascarilla bark, oil of cloves, balsam of 
Peru, of each one dram, chareod 2^ ounces, oil of 
lavender 10 drops, camphor 2 scruples, gum tra- 
gacanth 4 drams, water as before. 

3.— Benzoin 9 ounces, styrax 1-| ounce, hbda- 
nnm, olibanum, mastic and cloves 1^ dram of each, 
diareod, 2 lbs. 4^., mucilage of gum tragacanth as 
much as is suifident to make it into a paste. 

4. — ^Powder of sandd wood 1 ounce, powder of 
cascarilla bark 1 ounce, powder of doves 1 ounce 
olibanum 4 drams^ gum benzoin 4 drams, powdered 
diarcod 4 drams, camphor 2 drams, essence of 
lemon 20 drops, essence of bergamotte 20 drops, 
oil of lavender 15 drops, frankineence 1 oz. 

5. — Benzoin 1 pound, storax ilb., cinnamon ioz., 
cloves ^oz., rose leaves 2 ounces, calamus aromati- 
cus a stick, heat up with mudlage of gum tragacanth 
made with rose and orange flower water. 

6.^ Gum benzoin 1 pound, doves ioz. cinnamon 
2 drams* gnmwater to make it into a paste. 

7. — Storax and benzoin of each 4 ounces, sandd 
wood and lahdanum each 1 ounce, chareod 24 
ounces with gumwater as before. 

Improved Cement fir holding Small Lenses, while 
Grinding and Polishing them. — In grinding small 
loises, Mr. Pritchard found that shell-lac, the ce- 
ment usually employed for Hiem, was by no means 
suflidently strong to retain them. He was fortu- 
nate enough, however, to attain his object by adding 
to the shell-lac an equd weight of fbnely levigated 
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punuce, (^refolly melting them together in an iron 
Vessel, and stirring them till well incorporated. 
Great care is required in using it, not to heat it 
hotter than is absolutely required in melting it, and 
in fixing the lens securely, otherwise it becomes unfit 
for use; and the same caution is equally required in 
using shell-lac alone. 

Artificial Gamett.—Tdka two ounces of pure 
white glass, one ounce of glass of antimony, one 
grain of the powder of cassius, and one grain of 
manganese; reduce the materials to powder, mix 
them intimately, and then fuse them in a crucible. 
The product will be a gem so like the real garnet, 
tiiat no common observer will discover the differ- 



New lAffht—The well known combination of 
turpentine and alcohol for the production of light, 
has at length been applied to domestic and perma- 
nent use. A patent has been taken out in New 
York for a lamp which, by the aid of a wick of 
fibrous asbestus, of wire, or of cotton gives out a 
flame, clear, dense, and brilliant, without smoke, or 
smell, or grease, or dripping from the lamp, without 
muffing, and as cheap as that from spermaceti oil. 

The use of the JfJcro»cop€.— When Swammerdam- 
died, and no one found himself equal to succeed him 
m report was raised that his microscope was of a pe- 
culiar kind, and the mode of using it was thus lost 
at his death ; so it is at present wtth Bauer. Many 
applications are made to the mathematical instrument 
makers for a Bauer's microscope, by those who are 
not willing to believe it is their own inability and 
not the fault of the microscope, that prevents their 
arriving at his excellence in observation. 

Ventilation.— The following simple method of 
ventilating large halls, theatres, &c., has been 
found by M. Van Mardm to answer most effectu- 
ally : — Let a common Argand lamp be suspended 
-from the roof, and kept burning under a funnel, the 
tube of which is carnied out into the open air, and 
furnished with a ventilator. In one experiment 
made with this apparatus,* M. Van Mar&m first filled 
his laboratory with smoke of deal shavings, and then 
lighted the lamp ; in a few minutes after, the whole 
smoke had disappeared, and the air was completely 
purified. 

To dissolve Copalf as commonly done by means of 
alcohol, it is a very tedious process ; but if a little 
camphor is previously dissolved in the alcohol, 
the solution may be effected in half the time. 



To the Editor, 

Sir — ^Reading in one of your numbers the subject 
of Cleaning Shells, I beg to inform you that being 
with a celebrated conchologist some years ago, I was 
in the habit of seeing and practising most of the 
processes you mention, but tiie use of Florence oil 
is quite novel to me ; a better, and in my opinion 
what gives the shell a still more natural appearance, 
is the application of albumen or white of egg, laid 
on with a small earners hair brush. Tins is 
what I have used myself, and when dry, it gives 
the shell a much more natural appearance than oil- 
ing it. Your's, &c. B. 8. T. 

ANSWERS TO aUBRIES. 

30— Hour t> canvas prepared for oil painters? It 
13 first strained tightiy upon frames — ^then washed 
<^th a thin glue. When dry it is painted with a 



coat of oil color, made of white lead, red lead, linseed 
oil, and turpentine ; and afterwards with a second 
coat, in which the red lead is omitted, and sugar of 
lead, with a little coloring matter, substituted. 

31 — How are the leads for ever-pointed pencils 
made ? Finely powdered best black lead is mixed 
with hot glue to the consistence of a thick paste, in 
which state, and before it is cold, the composition is 
passed through a fimnel-shi^>ed mould. Being pressed 
out at the small end it assumes the proper form, and 
its degree of hardness is proportionate to the relative 
quantity of glue employed. 

70 — Hwo may tin plates be variegated and colored! 
Answered in page 111. 

I^^How is the varnish for patent leather made? 
By mixing together equal parts of tar varnish and 
Pontepoole varnish. The leather must have ttro 
coats, and be dried in a hot place. 

83—7* there any method qf preserving polished 
steel from rust? The following method has been 
communicated by M. Paymen to the Institute of 
France :— It consists in plunging the pieces to be 
preserved into a mixture of one part concentrated 
solution of impure soda (soda of commerce,) and 
three parts of water. Pieces of iron left for tiiree 
weeks in this liquid nather lost weight or poli^, 
while similar pieces in five days, in simple water, 
were covered with rust.— Morning Chroniclx, 
June 27th. 

SS,—H(no are those brilliant colors obtained 
which we see in chemists* windows ? Red— Boil a 
few grains, of cochineal in water. Purple — ^To the 
red liquor add a little Prussian blue. Yellow— Boil 
in water either quercitron bark, or turmeric. Straw 
Color— Gamboge dissolved in water. Green— Dis- 
solve verdigris in water, to which add a littte vine- 
gar. Pink— Boil safllower in water, or what is the 
same thing, dissolve the color off a pink saucer. 
Blue —make a solution of sulphate of copper, (blue 
stone,) and add to it spirits of hartshorn until the 
color is obtained. 

93 — How may a good varnish be made for bal- 
loons? India rubber vaminh, made by dissolvmg 
India rubber in the naphtha of coal tar, is now em- 
ployed. The following appears in an old print :— 
Take one pound of bird lime, put it into a new 
earthen pot that will resist the fire, and let it boil 
gentiy for about one hour: viz. tiW it ceases to 
crackle ; then pour upon it a pound of "Writs of tor. 
pentine ; stirring it at the same time wi> a wooden 
spatula, and keeping the pot from any 
the vapour should take fire. After this 
for about six minutes longer ; then pom: 
whole three pounds of boiling linseed oil, 
drying by means of litharge— stir it well, 
for a quarter of an hour longer, and the vai' 
made. After it has rested for twenty-four 
and the sediment has gone to the bottom, 
into another pot, and, when you want to 
warm and apply it with a flat brush. c. e. 

95— /« the atmosphere ever in such a state 
the smoke cannot ascend ? Yes frequentiy— Sm< 
nothing more than the particles of soot carri< 
wards by heated air— when the air acoompan; 
becomes cooled, the soot falls of necessity. So' 
the atmosphere be misty or rainy, and therefoi 
buoyant, the sooty particles will fall dovmw^ 
directiy, just the same as a fog arises from the fai 
of the vapours above^ 
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ELECTRICITY. 

(Remmed from page 107 J 
As soon as the different nature of electrics and 
conductors had been ascertained, and it was known 
tha^ electrical effects were in proportion to the fric- 
tion which produced them, philosophers endeavoured 
to construct machines for die greater accumulation 
of the electric fluid. To Otto Guericke, the inventor 
of the air-pump, we are indebted for the first of 
these ; it was a globe of sulphur, turned rapidly on 
an axis by means of a wheel and treadle, the friction 
was produced by holding the hand against the globes. 
L'Abbe Nollet added a conductor, this was a brass 
rod suspended by silk from the ceiling. Dr. Watson 
suspended three globes in a similar manner and 
added a cushion to each ; this latter was a very great 
improvement; the conductor was suspended from the 
ceiling as before. Mr. Wilson used a glass globe 
instead of one of sulphur; added much to the port- 
ability of the machine, by suspending the conductor 
on silk lines stretched across two pair of glass rods, 
placed on the stand of the machine itself. Now also 
a screw was first used to modify the pressure of the 
cushion, and points attached to the conductor. 
For the next great improvement in this apparatus 
we are indebted to Mr. Naime, who employed a 
cylinder of glass, which he supported vertically ; he 
attached a spring to the cushion, used amalgam upon 
it, and supported the conductor upon a single glass 
pillar; thus in his hands that which was before cum- 
brous and comparatively ineffective, became a usefril, 
a portable, and easily-constructed instrument, ren- 
dered, however, yet more convenient and powerftd 
by the horizontal position of the cylinder, and the 
silk flap soon afterwards suggested by Dr. Priestly. 
This was the history of the cylinder machine, and 
the following is its usual and simplest construc- 
tion: — 

A, Figure 1, is a glass cylinder having upon each 
end of it a cap of wood or brass, and supported by 
a stand with two uprights. The end of one cap is 
turned with a pivot, which fits into a hole near the 
top of one of the uprights. The other cap is turned 
with a similar pivot, and has beyond this a flanch 
and a square gudgeon, upon which a handle fits. 
This end of the cylinder is supported in a similar 
manner to the other end, but instead of a hole 
merely being bored in the upright leg, a portion is 
cut away, that the cylinder may be the more easily 
taken out and put up again in its place ; it may be 
secured when there by a pin run through the upright 
just above the axis of the cap. Behind the cylinder 
is a cushion which extends in length to within an 
inch of either end of the cylinder, it is from one to 
two inches in width, according to the size of the 
•cylinder, and made in the same manner as those 
alluded to in page 106. On the lower part of the 
cushion is gluied a flap of leather (the rough side 
outwards), and on the edge of the leather the silk 
flap which passes over the cylinder when in action. 
The cushion is supported sometimes by a thick rod 
of glass with a wooden spring at the top of it as in 
the figure ; at other times a springy piece of wood 
alone is used. It is fastened at the top to the 
cushion by a hand-screw, which passes through the 
support, and is fixed by a thread in the back of the 
cushion itself. The lower end of the support for 
the cushion is made so as to slide backwards and 
forwards, either on the top, or still better under- 
neath the stand, and is held in its position ^y a 
•thumb-screw. 



B represents the prime conductor, formed either of 
wood covered neatiy with tin foil, or of metal. It 
has round and smooth ends, at one of them a ball 
and wire for the suspending of various apparatus, at 
the other a projecting wire furnished with a row 
of points to collect the fluid when disturbed by the 
cylinder. It is necessarily supported upon a glass 
pillar, sometimes attached at tiie lower end to the 
same stand as the rest of the machine, in which case 
the conductor runs parallel to the cylinder, and has 
the points driven into the side instead of the end. At 
other times it is fixed to a separate foot as is to be seen 
in the figure No. 1. At the top of the conductor 
arc two or three holes to afford greater fiscility in 
peiforming experiments. 

Figure 2, shows the attachment of the cushion to 
the spring, and glass leg which supports it. 

To make a Machine. — In making a cylinder ma- 
chine, observe carefully the following directions. 
The centre of the cylinder ; of the cushion ; and of the 
conductor should be of the same height The lower 
part of the cylinder, unless in a very small machine, 
should be at least 10 inches above the foot of the 
stand beneath. The glass pillar of the prime con- 
ductor not less then 14 inches long, the conductor 
itself about as long as the cylinder, and from 2 to 3 
inches diameter; the points projecting nearly an inch. 
The silk flap should be thin and extend to within an 
inch of the points. Fix tiie caps upon the cylinder 
thus : — Make some cement accordii^; to the follow- 
ing receipt which have melted ready for use : roughen 
with a file the glass on each end of the cylinder, 
and bore a small hole through the axis of that cap 
which does not bear the handle ; this done, stop up 
the inner end of the hole again with a small piece of 
dough, putty, or day. Now grease the outside of 
this cap well, put it in an upright position, half-fill 
it with the melted cement, warm well the end of the 
cylinder, put it upright into the prepared cap, let it 
remain till the cement is hard and then clear out the 
hole through the centre by a hot wire ; being very 
careful that it is at all times afterwards left open. 
This is necessary as a vent for the heated air, which 
of course will be liable otherwise to burst the cylin- 
der, not merely when the other cap is fixed to it, but 
ever afterwards when the machine is in action. The 
hole being thus opened, the other cap may be fixed on 
in the same manner ; a second hole however is not 
necessary. Hie cause of greasing the outside of the 
cap is, tiiat any cement which flows over may not 
stick to it. 

By attending to the above description and obser- 
vations, an electrical machine may be made out of 
a common sample phial, capable of giving sparks, 
charging a Loyden jar, and performing most of the 
simple electrical experiments. 

Electrical Cement, — Put together in a pipkin 
over the fire, 2 lbs. of yellow rosin, 4 ounces of 
bees* wax, and a quarter of a pint of linseed oil ; to 
which add when melted about half a pound of red 
ochre ; stir them together and they will be fit for 
use when wanted ; the oement must never be heated 
so much as to be frothy. 

To work the Machine. — ^Warm the whole well 
before the fire, and cleanse it from all damp and 
dust. Take off the cushion, scrape away all dirt, 
spread evenly upon it some fresh amalgam (a receipt 
for which see page 44), put it back in its proper 
place, and fasten to the screw which connects it 
with its upright a brass chain, the other end of which 
reaches to the table or floor, or the walls of the 
apartment. Upon now turning the handle, streams 
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of ilaid will be seen tx> issue from the cnshion, and 
passing under the silk, to fly off at its edges. To 
collect ihe fluid, place the conductor wi^ its points 
about a quarter of an inch from the edge of the silk, 
which will so readily attract the fluid from the cylin- 
der, that sparks proportionate to the extent of the 
glass surfiice rubbed may be taken from it, being 
▼ery careful however that the glass stand of the con- 
ductor be perfectly dry. TTie pressure of the cushion 
against the cylinder is to be regulated by the screw 
on the stand at bottom. 

Note, — If tiie machine be small, it will require 
frequent warming ; the power of a machine is gene- 
rally increased by rubbing the cylinder for a minute 
or two with a slightly greeised rag, or by putting one 
hand upon the cushion. 

The rationale of the action going on, is this : — ^the 
fluid passes firom the earth through means of the 
floor, walls &c., to the chain suspended from the 
cushion, here friction, which is the cause of the dis- 
turbance, takes place. The disturbed fluid passes 
to the glass cylinder, and is confined from escape 
by the ^Ik flap ; that ceasing, the fluid would fly to 
any thing around, particularly to a pointed body, or 
a lighted candle, but this is prevented by the superior 
attraction for it from the nearer end of the prime 
conductor pat to receive it. Thus it will be at once 
seen that an electrical machine resembles a pump ; 
the earth may be likened to a weU of water ; tiie 
cham to the lower pipe of a pump ; the cushion is 
the sucker ; the silk the nozzle, and the prime con- 
ductor is like a pail to hold the fluid. 

INSECTS. 
(Resumed from page 120.^ 

8ETTINO AND PKBSBRTINO. 

Collectors are generally satisfied if they can obtain 
the insect in its last, or fly state ; but as a few in- 
structions for the preservation of the egg, caterpillar 
and chrysalis, may induce some future naturalist to 
enrich their cabinets with such specimens, in addition 
to the insect itself, we have selected a few particulars 
for their purpose. 

Hie eggs of most msects retain their form and 
color weU, if preserved in the cabinet; but those 
which do not promise fairly may be prepared after 
the method practised by Swammerdara. He used 
to pierce the eggs with a very fine needle, and press 
an the contained juices through the aperture ; then 
inflated them until they regained their proper form 
by means of a small glass tube, and lastly filled them 
with oil of spike, in which some resin had been dis- 
solved. 

The Caterpillar. — ^The preservation of insects in 
this state is not only one of the most curious, but 
useful discoveries that have been made in this depart- 
ment of science. They may be preserved by being 
plunged in phials filled with weU rectified spirits of 
wine. This method should ever be prefered by 
those who collect in a distant country, if their sub- 
jects are not likely to be injured by such a process ; 
the most delicate caterpillars will retain their exact 
size, but the spirits will generally extract the color, 
and from those especially which have very tender skins. 

But the manner in which Swammerdam preserved 
his caterpillars, completely obviates this defect, and 
if carefully managed, it not only preserves the exact 
aze, hut generally retains the colors as perfectly as 
in the living creature. 

He used to make a small incision or puncture in 
the tail, and having very gently, and with much 
patience, pressed out all the contained humours, in- 



jected wax in them: so as to give them all tiie appear- 
ance of healdiy living insects. In tiiis manner he 
has preserved many very small specimens. There 
is another method which is more generally known to 
collectors. It consists in taking out all the inside 
of the caterpillar, and inflating tiie skin by means of 
a glass tube. 

The entrails, with whatever of the fleshy substance 
can conveniently, is drawn through the anus by 
means of fine wire, curved at the end ; when the 
inside is emptied, the glass tube is inserted into the 
opening, through which the operator continues to 
blow, while he turns the skin round slowly at the 
end over a charcoal fire; this hardens the skin 
equally, and dries up all the moisture within. A 
pin ia ihen put through it to fix it in a standing 
position ; if the skin is tender it may be filled with 
white paper or cotton. 

But tins is a most cruel operation on the little 
victim, and such as must shock the feelings of the 
humane soul. If, therefore, any other method can 
be introduced, which will effect the purpose ui a 
short time, the practice should be exploded as 
wanton barbarity. 

Various attempts have been made, and among 
these some have tried to drown the caterpillar ; but 
you will never be able to accomplish his death in 
this manner, unless it remains for a considerable 
time under water, and though it may appear dead, 
the principle of life will not be destroyed. Mr. 
Bonnet, making experiments .on the respiration of 
insects, had one caterpillar which lived eight days, 
with only two of its anterior spiracula in the air. 

The method we wish to recommend is to observe 
when the caterpillar is on the point of casting its 
last skm— drop it by the tiureads into scaldmg water, 
and quickly withdraw it; the creature will be killed 
instantly; then put it into some distilled vinegar 
mixed with spirits of wuie, which will give a proper 
firmness to all the parts, and accelerate the separa- 
tion of the skin from the body ; the flesh may be 
carefully extracted, and the exuvia or skin be blown 
up by means of a glass tube while suspended over a 
charcoal tire, as b^ore described. 

Anoint it with oil of spike in which some resin 
has been dissolved, unless it is a hairy caterpillar. 

The Pupa or Chrysalis.— When insects have 
quitted the pupa state, the case will require only to 
be put into the drawer or boxes with some camphor, 
but those which havea the insects within, must be 
either dropped into scalding water, or inclosed in a 
small chip box, and expos^ to the heat of a fire, 
which will shortly kill the insect within. 

It will be found, that if those chrysalides which 
have the appearance of gold, are put into spirits of 
wine they will always retain that color ; but if the 
insect within is killed first, or if the fly has quitted 
it, such appearance is entirely lost. 

Coleopterous Insects^ or Beetles. — ^The preserva- 
tion of this order of insects is attended with very 
little difficulty. 

If you drop them into scalding water they die in 
an instant, but the moisture they imbibe can never 
be sufficiently exhaled to prevent mouldi«ess, after 
they have been a short time in the cabinet. 

The best method is to inclose them in a small chip 
box, and kill them by exposing the box to the he^t 
of a fire; this treatment will rather absorb than 
add to the superfluous juices of the insect, and 
greatly contribute to its preservation. 

Those of the Meloe genus have soft tender bodies 
which shrivel after death ; to preserve those, umUe 
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an inciBion at tiie extremity of the abdomen, probe 
out the entrails, and fill the cavit)^ with fine tow. 

Sereral foreign speciea of caasida, and many other 
Colecpteraui insects, are beautifully Tariegated with 
m golden color that dies with the creature ; if you 
plunge them into well rectified spirits of wine, ¥4ien 
alire, they soon expire and retain their golden appear- 
ance ; but if taken out and dried, tiiat brilliance will 
be irretriertebly lost. 

The Chinese seldom take care to display the parts 
ai their insects after the European manner — those 
we receive from China are stuck on long needles ; if 
beetles, often through one elytra, so that the mem- 
branaceous wings are entirely concealed. 

If the insects require only a little relaxation to 
extend the parts, use a camel's-hair pencil, moist- 
ened with spirits of wine ; but if this should prove 
insufficient, fix them on a piece of cork, and float 
them in an earthen pan, half filled with water ; it is 
better to cover the pan with a damp doth, and the 
insects wUl be so limber, after a few hours, that they 
may be re-set in any position. 

Large beetles are usually stuck through one of the 
shells ; but smaller insects are better if displayed on 
a small piece of card, being fixed with strong gum, 
or they may be pierced through the head, see fig. C 
andD. 

C A B D 




Insects of the Hemiptera order, as eimiceit &c., 
may be treated in the same manner. 

It is usual to put two specimens of eadi spedet 
of the butterfly land into the cabinet, one to diqplay 
the upper, and the other the under side ; for the 
under side is mnch more beautiful in most species, 
and differs entirely in appearance from the upper side. 

Sphinxes and moths are generally disposed in pairs 
to show the male and female, and as their under 
sides are seldom very beautiful, only their upper 
sides are shown. 

Except a few spedes, moths constantly conceal 
their under wings when at rest ; but collectors sacri- 
fice the propriety of their remaining in a natural 
position, in order to display the under wings. It is 
advisable to have one of every kind in a natural pos- 
ture, as that will often essentially assist to determine 
the family of the insect. 

Provide a quantity of card braces, made in the 
same form as that represented in the following 
figure A, and a board of a convenient size, covered 
with soft cork ; it must be perfectly even on the sur- 
face, and papered ; this is termed the setting board. 
For small moths it is only necessary to put the pin 
through the thorax, and they die in a very short 
time : but for larger kinds the pin should be dipped 
in strong aquafortis before it is put through the 
insect. 

It is very difficult to kill the largest kinds of 
moths and sphinxes. Select a large pin (compara- 
tively for the size of the insect) and dip it into aqua- 
fortis as before, but immediately that the pin is 
forced through the thorax withdraw it, and put a 
drop of aqufiSbrtis into the wound ; should this prove 
insuffident to kill it, put the point of the pin through 
a card, and hold it in the flame of a candle until it 



becomes red hot ; this will kill the insect immediatelyy 
and the card will protect it firom being iiyured 
by the flame. 

The moth is then to be fixed on the setting 
board, and the braces are to be applied in the manner 
shown in the fig. B. The wings are to be carefUly 
displayed by means of a large pin, and the braces 
put close down to prevent the return to the natural 
position. All insects must be set while they remain 
limber for if the parts stiffen they are apt to snap 
— ^they may be relaxed by floating them in m pan of 
water. 

Insects should remain beneath the braces on tiie 
setting board until all the aqueous moisture be 
evaporated, or the wings wUl start from their po- 
sition, and the bodies turn black, or mouldy ; they 
should be placed in a dry situation, and be covered 
with gauze, for the admission of air, for die space 
of a month at least before they are put into the 
cabinet 

It is proper in this place to caution the young 
beginner not to attempt to kill the insects by fmni- 
gations of sulphur, &c., a practice too frequent 
with persons of this description, for should he by 
this means deprive the creature of its life, he wiU 
also deprive it of its beauty; it is even doubtful 
whether many may not survive the operation. 

M. Lyonet placed several of the large musk beetles, 
probably the Cerambyx mo9chatu$, under a glass 
where he had been burning sulphur, and which he 
kept burning while they were there ; and though 
the vapour was so thick that he could not discern 
them, and that he kept them therein more than half 
an hour, they did not seem in the least incommoded. 

Some moths are very liable to change color when 
placed in the cabinet, and particulaiiy those which 
collectors term /kU-bodied, An oily matter is com- 
mon to all insects, but those are charged with a 
superabundance. It appears at first in spots on the 
body, but generally pervades every part ; in some it 
wUl even descend into the wings, and then an oblit- 
eration of all the tender marks and beautiful speck- 
lings is the least that may be expected, if a total 
changes of its colors, to an uniform dirty brown, does 
not ensue. Hence it is that many of the Ldnnean 
descriptions of insects appear defective to such as 
breed them ; we not unfrequently read, body blackf 
though we know that part of the insect is white in 
every specimen that is not greasy ; the body of the 
satin moth is perfectly white when fine, but after it 
has been killed some time it becomes black in parts ; 
the body of the bumet sphinx is of a very brilliant 
blue color, with yellow bands on every annulation, 
when alive, but changes to a vdvety black soon after 
the insect dies ; the same is observed on the body of 
the currant sphinx — and every part of the hornet 
sphinx changes to a jet black, after being some time 
in the cabinet; although when alive it is a very 
bright yellow, with a band of purple. Hence also 
it is that some specimens of very common insects 
are valuable, by having preserved their proper colors 
iminjured. 

Various methods have been tried to extract the 
grease from moths, but a preventive should always 
be preferred. If tiie grease has not spread into the 
wings, the insect may sometimes be cured, but it 
will be very difficult, if not impossible, to eradicate 
the grease which has settled in patches on the wings. 

LoiTge moths are to be opened in a strait line 
along the under side of the body, the entrails, &c., 
taken out, and the cavity filled with fine tow or 
cotton. This should be performed soon after *h9 
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ixuect is dead. The most delicate specimens may 
be preserved entire by tiiis means ; we have some 
very yalnable sphinxes, moths, &c., which were 
collected by an intelligent person in North America : 
^ they retain their colors to the utmost degree of per- 
fection, and have only been prevent^ changing 
black by this simple preparation. 

The method which is most sncoessfiil for recover- 
ing the original appearance after the insect has be- 
come greasy, is to powder some fine dry chalk on a 
piece of heated iron j cover the chalk witii a very fine 
Hnen cloth, and thereto apply the onder part of the 
body of the insect : the heat of the iron dissolves 
the g;rease, while the chalk absorbs it, and the linen 
cloth prevents the chalk from dottmg to the insect. 
This process may be repeated several times if the 
grease is not entirely eradicated by the first attempt 
Always observing to exactly attemperate the heat of 
the iron. 

They may be baked in a slack oven with tiie chalk 
placed to absorb the grease, without any considerable 
iojiiry to tiie colors. 

Some collectors open the bodies of large motiis, 
take oat the entrails, and fill the cavity with fine 
dry powdered chalk. 

(Continued on page 171 J 

OIL ON WATER. 

Thbrb is reason to believe that when oil is poured 
upon water, the two surfaces do not touch each 
other, but that the oil is suspended over the water 
by their mutual repulsion. This seems to be ren- 
dered probable by the following experiment ; if one 
drop of oil be dropped on a basin of water, it will 
immediately diffuse itself over the whole, for there 
being no friction between the two surfEuses, there 
is nothing to prevent its spreading itself by the gra- 
vity of the upper part of it, except its own tenacity, 
into a pellicle of the greatest tenuity. But if a 
second drop of oil be put upon the former, it does 
not spread itself, but remains in the form of a drop, 
as the other already occupied the whole surface of 
the basin, and there is friction in oil passing over 
oil, though none in oil passing over water. 

Hence when oil is diffused on the surfiice of 
water gentle breezes have no influence in raising 
waves upon it; for a small quantity of oil will 
cover a very great surface of water, and the wind 
blowing upon this carries it gradually forwards ; 
and there being no friction between the two sur- 
faces the water is not affected. On which account 
oil has no effect in stilling the agitation of the 
water after the wind ceases, as was found by the 
experiments of Dr. Franklin. 

' This circumstance, brought into notice by Dr. 
Franklin, had been mentioned by Pliny, and is said 
to be in use by the divers for pearls, who in windy 
weather take down with them a little oil in their 
mouths, which they occasionally give out when the 
inequality of the supernatant waves prevents them 
seeing suflSciently distinctly for their purpose. 

The wonderful tenuity with which oil can be 
spread upori water is evinced by a few drops pro- 
jected froTtu a bridge, where the eye is properly 
placed over it, passing through all the prismatic 
colors as it diffuses itself; and also from another 
curious experiment of Dr. Franklin's. He cut a 
piece of cork to about the size of a letter wafer, 

^ living, a point standing off Hke a tangent at one 
edge of ^ the circle. This piece of cork was then 



dipped in oil, and thrown into a large pond of 
water, and as tiie oil flowed off at the point, the 
coric-wafer continued to revolve in a contrary direc- 
tion for several mhiutes ; the oil flowing off all that 
time at the pointed tangent in colored streams. In 
a small pond of water this experiment does not so 
well Bocceed, as tiie circulation of the cork stops as 
soon as the water becomes covered with the pellicle 
ofofl. 

MICROSCOPES. 
Sir D. Brewster remarks in his treatise on the 
Microscope in the *< Encyclopedia Britannica," 
that ** every department of nature is frill of objects, 
fitmi the examination of which the most important 
discoveries may be expected ; but though the zealous 
observer can never be at a loss for subjects of re- 
search, it is desirable to know what has been done 
by our predecesson, and what trains of inquiry are 
most likely to prove of general interest. There are 
subjects of jnicroscopic investigation which are closely 
connected with the most interesting parts of philo- 
sophy ; and even geology itself, conversant with the 
grandest subjects of research, has recently been 
illustrated by the aid of the microscope." 

With how much force the learned Professor might 
have applied his observation to entomology, to botany, 
and to chemistry. The microscope indeed is now 
become of the utmost necessity to the natural philo- 
sopher, and so general in use, that there are but few 
persons of liberal education who do not, partially at 
least, understand and practice with this valuable in- 
strument. This being so evidently the case, we can- 
not doubt but that some practical remarks on micro- 
scopes in general, and instructions on the mounting 
and selecting microscopic objects, Ml tend to the 
furtherance of their pursuits in this delightful and 
interesting investigation. Those who have no micro- 
scope may produce one that is both powerful and 
cheap by either of the following methods : — 

To make a Stanhope Lena,— A Stanhope lens 
consists merely of a piece of gh&ss-rod, about 
quarter of a inch thick, md three-eighths 
rounded at both ends. In consequence of 
rounding of the ends, it becomes a very thick/ 
vex lens, and whatever is put close to one errCTis i 
much magnified when the eye is pk^ed at the 
other. Thus, if one end is su|b»ea to touch the 
skin of the face it will be^ Covered vrith minute 
drops of moisture, imperceptible to the naked eye, 
but appearing large and vej^" conspicuous when 
seen through the lens. The lens is usually fixed to 
a handle for the convenience of using it. It may 
be made as follows : Procure a piece of glass tube, 
of the size above mentioned, and grind the ends of 
it pretty accurately round on a common grindstone* 
This done, fasten a solid hard wooden ehuc;k upon 
the mandril of a lathe, (a brass or iron chuck ie 
better,) and turn in the centre of the fHce of the 
chuck a semi-circular hole of proper si^^r just to 
admit the end of the tube — put a little irne sand^ or 
emery powder, into this hole — put the lathe in mo- 
tion, when, upon holding the glass tulie al^ariily 
against the sand, the end of it will be ground to a 
true semi-circular siuface, which requires afu^rwiirds 
to be polished by another similar chuck ^ith putty 
powder, instead of sand; and thus, for about a 
farthing, a perfect and valuable instrument may 
be obtained. 

To make Spherical Lenses. — Procure a piece at 
thin platinum wire, and twist it once rotind a pin's 
point, so as to form a minute ring mth a haadln 
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to it. Break up a piece of flint glass into fragments, 
about the size of tiie seeds of mustard, or a little 
burger — ^place one of these pieces on the ring of wire, 
and hold it in the point of the flame of a candle, or 
gas-light, when the glass will melt, and assume a 
complete lens-like, or globular, form — let it cool 
gradually, and keep it for mounting : others may be 
made immediately in the same manner, and if the 
operation be carefully conducted not one in twenty 
lenses will be imperfect. It may be remarked, 
that the smaller the drop the more globular it will 
remain, and consequently the higher will be the power 
of its magnifying properties. These lenses are 
not to be despised because of simple construction 
— on the contrary, few equal them in discerning 
power, the most delicate test objects may generally 
be very clearly discerned with much more distinct- 
ness indeed then by the commoner kinds of micros- 
scopes, as sold at the opticians. Their magnifying 
power, too, is very considerable, varying from 
30 to 200 times linear measure, or, as these things 
are popularly understood, they will magnify objects 
from 900 to 40,000 times. 

The easiest methods of mounting, or fltting-up for 
use, minute lenses, is to put one between two pieces 
of brass, having coresponding holes cot in them of 
such a size as to hold the edge of the lens, or 
tiiey may be fixed to a single bit of brass by a little 
gum. 

Water Letues, — Make a hole, about the size for 
a large pin to pass through, in a piece of thin brass 
— take up a minute drop of water with a pin's point, 
and place it on the hole, when it will assume a glo- 
bular form, and be capable of showing with conside- 
rable distinctness microscopic objects placed beneath. 
This, besides being of such a temporary character, 
is subject to irregularities arising from the difficulty 
of holding it with the requisite steadmess, — the 
trembling occasioned by the breath, or accident, — 
by draughts of wind, — ^want of perfect sphericity of 
the hole, See, 

Vamuh Lemet, — Sir D. Brewster long ago con- 
atmcted fluid lenaei in a different and superior 
mpnner. He placed minute drops of very pure 
turpentine varnish, and other viscid fluids, on 
plates oA.thin and parallel glass. By this means 
he formed pl^no-convex lenses of any local length ; 
and, by dropp«B£^ the varnish on both sides, he 
formed double-conveic lenses, with their convexities, 
in any required proportions. By fredng the glass 
carefully from all grease, with a solution of soda, 
the margin of the lenses was beautifully circular, 
and the only effect of gravity, which diminished 
with the viscidity of the fluid, and with the smallness 
of the drop, is to elongate the lower lens, and 
flatten the upper one. These lenses were found to 
answer well as the object glasses of compound micro- 
scopes. 

Natural Lenses. — The crystalline lenses of min- 
nows and small fishes may be taken out of the eye 
in a state of such perfection, that, when used as 
single microscopes, they give a very perfect image of 
minute objects. In sucn lenses, which have an 
increased density towards their centre, the spherical 
aberration is almost wholly corrected. Great care, 
however, must be taken to make the axis of the 
lens the axis of vision, to prevent its form from being 
injured by pressure against the aperture which holds 
it. The b^t way is to make a ring at the end of a 
piece of wire, having its diameter a little greater than 
that of the lens. A ring of viscid fluid, (gum water 



for example,) is then made to line the ring of wir« 
and the lens is suspended in the ring of fluid, some 
of the fluid encroaching upon its anterior or posterior 
■urfaoe. 

COLORED CLOUDS. 

Thb rays from the rising and setting sun are re- 
fracted by our spherical atmosphere ; hisnce the most 
refrangible rays^ as tho violet, indigo, and blue, are 
reflected in greater quantities from the morning and 
evening skies ; and tiie least refrangible ones, as red 
and orange, are last seen about the setting sun. Hence 
Mr. Begnelin observed, that the shadow of his finger 
on his pocket book was much bluer in the morning 
and evening, wl^iesD, tiie shadow was about eight timet 
as long as tibie body frt)m which it was projected. Mr. 
MelviUe observes, that the blue rays being more re- 
frangible are bent down in the evenings by our atmo- 
sphere, while the red and orange, being less refrangi- 
ble, continue to pass on, and tinge the morning and 
evening clouds with their colors. ^iS^ee Priestley's 
History qflAffht and Colors, p, 440. 

But as the particles of air, like those of water, are 
themselves blue, a blue shadow may be seen at all 
times of the day, though much more beautifully in 
the mornings and evenings, or by means of a candle 
in the middle of the day. For if a shadow on a piece 
of white paper is produced by placmg your finger 
between the paper and a candle in the day-light, the 
shadow will appear very blue ; the yellow fight of 
the candle upon the other parts of the paper appa- 
rently deepens the blue by its contrast, these colon 
being opposite to each other. 

There is a bright spot seen on the comer of the 
eye, wlien we face a window, which is much attended 
to by portrait paintera; this is the light reflected 
from tilie spherical surface of the polished cornea, 
and brought to a focus ; if the observer is placed 
in this focus, he sees the image of the window ; if 
he is placed before or behind the focus, he only sees 
a luminous spot, which is more luminous and of 
less extent, the aearer he approches to the focus. 
The luminous appearance of the eyes of animals in 
the dusky comers of a room, or in holes in the 
earth, may arise in some instances from the same 
principle ; viz. the reflection of the light from the 
spherical cornea ; which wUl be colored red or blue, 
in some degree, by the morning, evening, or meridian 
light, or by the objects from which that light is 
previously reflected. In the cavern at Colebrook 
Dale, where the mineral tar exudes, the eyes of the 
horse, which was drawing a cart from within towards 
the mouth of it appeared like two balls of phosphorus, 
when he was above 100 feet off, and for a long time 
before any other part of the animal was visible. In 
this case the luminous appearance is supposed to 
have been owing to the light, which had entered the 
eye, being reflected from the back surface of the 
vitreous humoiir, and thence emerging again in 
parallel rays from the animal's eye, as it does 
from the ba[ck surface of the drops of the rainbow, 
and from the water-drops which lie, per^iaps with- 
out contact, on cabbage-leaves, and have th% brilliancy 
of quicksilver. TMs accounts for thb Wminous 
appearance being best seen in those animUs which 
have large apertures in their iris, as in Ats and 
horses, and is the only part visible in obscure^laces, 
because this is a better reflecting surface thin any 
other part of the animal. If any of these enWgent 
rays from the animal's eye can be supposed t»^ have 
be<?u reflected from the choroid coat throu^ the 
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gemitranspareiit retina, this would aocoimt for the 
colored glare of the eyes of dogs or cats, and rabbits, 
hi dark comers. 



TEMPERATURE. 

A DifTNiTB degree of sensible heat, as measured by 
the thermometer. Thus we say a high temperature, 
and a low temperature, to denote a manifrat inten- 
sity of heat or cold. According to Biot, tempera- 
tures are at the different energies of caloric in differ- 
ent circumstances. Different parts of the earth's 
anr&ce are exposed, as is well known, to different 
degrees of heat, depending upon tiie latitude and 
Io<»l cireamstances. In Egypt it never freezes, and 
in some parts of Siberia it never tiiaws. In the for- 
mer country, the average state of the thermometer is 
about 72". 

The annual variation of heat is inconriderahle 
between the tropics, and becomes greater and greater 
as we approach the poles. This arises from the 
combination of two causes, namely, the greater or 
less directness of the sun's rays, and the duration of 
their action, or the length of time from sunrise 
to sunset. These two causes act together in the 
same place : that is, the rays of the sun are most 
direct when the days are longest, or at the solstice. 
ButitHifle, (the season being the same,) the rayi 
beoome more and more oblique, and consequentty 
more feeble as we increase our latitude, the days 
become longer, and the latter very nearly makes up 
for the deficiency of the former, so that the greatest 
heat in all latitudes is nearly the same. On the 
other hand, the two causes of cold conspire. At 
the same time that the rays of the sun faU more 
oUiquely, as we increase our latitude, the days 
become shorter and shorter at the cold season; 
and according the different parallels are exposed to 
very unequal degrees of cold : while tropical re^ons 
eihibit a variation of only a few degrees, the highest 
habitable latitudes undergo a change amounting 
to 140°. Both heat and cold continue to increase 
long after the causes producing them have passed 
their maximum state. Thus tiie greatest cold is 
ordinarily about the last of January, anJt the 
greatest heat about the last of July. Hie sun is 
generally considered the only original source of 
heat. Its rays are sent to the earth just as the 
rays of a common fire are thrown upon a body 
placed before it ; and, after being heated to a cer- 
tain extent, the quantity lost by radiation equals 
the quantity received, and the mean temperature 
remains the same, subject only to certain fluctua- 
tions depending upon the season and other tempo- 
rary and local causes. According to this view of 
the subject, the heat that belongs to the interior of 
the eartii has found its way there from the surface, 
and is derived fr^m the same general source, the 
sun ; and in support of this position is urged the 
well-known fact, that, bdow eighty or one hundred 
feet, the constant temperature, with only a few 
exceptions, is found to be the mean of that at the 
surffoe in all parts of the earth. But how are we 
to explain the remarkable cases in which the heat 
has been found to increase, instead of decreasing, 
as we descend ? We are told that in the instance of 
mines, so often quoted to prove an independent 
central fire, the extraordinary heat, apparently in- 
creasing as we descend, may be satisfactorily ac- 
counted for in a simpler way : — 1. It may be partly 
received from the persons employed in working the 
nnnes. 2. The lights that are required in these 



dark regions afford anotiier source of heat. 3. But 
the chi^ cause is supposed to be the condensation 
of the air, which is well known to produce a high 
degree of heat The condensation, moreover, 
becoming greater and greater according to the 
depth, the heat ought, on this account, to increase 
88 we descend ; and as a constant supply of fresh 
air from above is required to maintain the lig^, 
as well as for the purpoees of respiration, at the 
rate of about a gallon a minute for each common- 
fixed light and each workman, it is not surprising, 
that the temperature of deep mines should be 
found to exceed that of the surfiice in the same 
latitude. This explanation of the phenomenon 
seems to derive confirmation from the circumstance 
that the high temperature observed is said to belong 
only to those mines that are actually worked, and 
that it ceases when they are abandoned. If we 
except these cases, and that of volcanoes and hot 
springs, the temperature of the interior of the 
earth seems to be the mean of that at the surfooe ; 
and hence it is inferred tiiat it is derived from the 
same source. The diurnal variation of heat, so 
considerable at the surface, is not to be perceived 
at tiie depth of a few feet^ although here there is a 
gradual change that becomes sensible at intervak of 
a month. At the depth of thirty or forty feet, the 
fluctuation is still less, and takes place more slowly. 
Yet at this distance from the surfiu^ there is a smidl 
annual variation ; and the time of midsummer, or 
greatest heat, is ordinarily about the last of Octotar, 
and that of midwinter, or greatest cold, is about 
the last of April. These times, however, are liable 
to vary a month or more, according as the power of 
the earth to conduct heat is increased by unusual 
moisture or diminished by dryness. But at the 
depth of eighty or a hundred foet, the most sensi- 
ble thermometer will hardly exhibit a^ change 
throughout the year. So, on the other hand, if we 
ascend above the earth's surfiice, we approach 
more and more to a region of uniform temperature, 
but of a temperature much below the former. 
The tops of very high mountains are well known to, 
be covered with perpetual snow, even in the tropi^Al 
climates. The same, or rather a still greater d^^ree 
of cold, is found to prevail at die same height, whea 
we make the ascoiit by means of a balloon. The 
tops of high mountains are cold, therefore, because 
they are in a cold region, and consequentiy swept 
by currents of cold air. But what makes the air 
cold at this height ? It is comparatively cold, partly 
because it is removed far from the sur£ue of the 
earth, where the heat is developed, but principally 
because it is rarefied, and the h«it it contains is 
diffused over a larger space. Take a portion of air 
near the surface of the earth, and at the tempera- 
ture of 79° of Fahrenheit, for instance, and remove 
it to the height of about three and a half miles, and 
it will expand, on account of the diminished pres- 
sure, to double the bulk, and the temperature will 
be reduced about 50°. It will accordii^ly be below 
the freezing point of water. This height varies in 
different latitudes and at different seasons. It in- 
creases as we approach the equator, and diminishes 
as we go towards the poles. It is higher, also, at 
any given place, in summer than in winter. It is 
moreover, higher when the surface of the ground 
below is elevated, like the table land of Mexico. At 
a mean the cold increases at the rate of about l*' for 
every 300 feet of elevation. In additiou to the above 
it ought to be mentioned, that the tops of mountains 
part with the heat they receive from the aun more 
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readilj on •oeount of the radUtioii taking plaot 
more firedj in a rarer medium, and wiiero thm are 
few objecta to send the rays back again. 

Contmued on vage 142.^ 

MISCELLANIES. 
Origin qf thi BaP§ Wing Got BiinMr.— This 
excellent metiiod of producing a large light witii a 
imall expenditure of gas, was diaeoTered by acci- 
dent, and shows the trivial drcnmstancea from 
whidi the g r e a t e st improfementa often arise. A 
brass-founder, who wished to exhibit to a friend the 
production of gas on a small scale, when it tint 
came into use, had at hand only a burner, whoM 
hole had acddently been stopped up ; and not 
hafing any instrument at the time to unstop it, he 
in haste took hold of a saw which lay by him, and 
made a cross cut through the hole. Wh«i this was 
tried, he found to his great joy, that it produced 
the most brilEsnt effect ; and being a oolleotor of 
animals, he instantly compared it to the wing of a 
bat, which name the burner has kept ever since. 
His friends were anxious he should secure an inte- 
rest in it by a patent, but he generously gave it to 
the trade at laige. 

Th9 Spider j-'^H all the Insect tribes which come 
beneath the bane of Tulgar prejudice, this is as- 
turedly die meet cnrioua. First, the Barbery 
spider, which is as big as a man's thumb. This 
singular creature carries its children in a bag like 
a gipsy. During their nonage the young folks 
redde there altogether, coming out ooatsioiully for 
recreation. In requital for this kindness on the 
part of their nurse, the young spiders, when they 
are full grown, become mortal foes to the parent, 
attack her with viidence, and if they are conque- 
rors dispose of the body as a fit subject for Uieir 
next meal. Then there is the American spider, 
ooTered aU over with hair, which is so large as to be 
able to destroy small birds, and afterwards dcTour 
them ; and also the common spider, whose body 
looks like a couple of peninsulas with a little isth- 
mc4 ^ts back) between. 

Hmmnal qf Qrwt Weigkii, — Is it not ridiculous 
that, in spite of our knowledge of the meohanical 
powers, nations in a semi-barbarous state should 
perform with ease and alaerity what our engineers 
fail to do ? The fSunoua gun Malik-e-meidan, or 
Lord of the Field, at Beijapoor, 14 feet 9 inchea 
in length, with a bore of the diameter of 2 feet 
6 faidMs, and 14 inches* thickness of metal, was 
originally oast at Ahmednuggur, 150 miles from 
where it now lies, on one of the bastions of the wall 
of Beijapoor, yet tiie project of transporting it to 
Rngiand was, on aooount of ita ihw and weight, 
gifen up in despair, as was also the case with the 
great gun at Agra, wfafadi has lately been blown to 
pieces. A large party of sailofs and laborers were 
employed for a fortnight at Rangoon, in Birma, in 
transporting the largo beU attached to the famous 
temfde, a distlnoe of a few yards to the rirer, in 
^e middle of whidi they managed to deposit it, 
instead of in a brig as was intended. Despairing 
of suoceM it was deUrered orer to the Birmese, 
who, in the course of ikree dag$f raised it from the 
bed of the rirer to its farmer situation in the temple. 
IndtUbh Ink prepared fiom Vanadimn,^Tb» 
following aooount is given by Beradins, of a new 
and almost indelible ink, applicable to sU common 



purposes, which he has prepared llrom tiie reomtlj 
discovered metal, vanadium. The vanadates of 
ammonia, that is the combinations of the add, 
formed by this metd with oxygen, united to the 
alkali ammonia, when mixed with infruion of galls, 
form a blade lionid, which is the best writing ink 
tiiat can be used. The quantity of salt necessary 
for a perfectly black ink is so small, that it will 
be not worth considering^ when vanadium is more 
generally known. The writing obtained with this 
ink is perfectly black. Adds render it blue, but do 
not obliterate it like common writing izilk; the 
alkalies when suffidently diluted not to act nqton the 
paper, do not dissolve it, and chlorine, whieh do. 
stroys the black ook>r, does not. however, efface the 
writing, even when water is afterwards eaffeied to 
run over it. In a wcnrd, if this ink is not perfectly 
indelible, it strongly resist! reagents^ which in- 
stantly cause common ink. to disa|^>ear; added to 
which, it is blacker and flows better, because it con- 
sists of a aolution, and not of a predpitate sus- 
pended in a solution of gum. It remains to be 
proved what the effects of time wUl be upon it. 

7b remove a Hard Coathtg or Cruet ftwn Glaee 
and Porcelain Veeeeie, — ^It often happens that ^aaa 
vessds, used as pots for flowers and other purposee, 
recdve an unsightly depodt or crust, hard to be 
removed by scouring or rubbing. The best method 
to take it off, is to wash it with a little dOute muria- 
tic add. This acts upon it, and loosens it very 
ipeedUy.— Jonmo/ dee Connaieeancee VeneUee. 

Scotch Method qf Preeerving Bgge.^JHp them, 
during one or two minutes in boiling water. The 
white of the egg then forms a kind of membranoe, 
whidi envelopes the interior, and defends it frvm 
the air. This method is preferable to the vamiah 
proposed by Reaumur. 

SnieHtute fer India Ink.-^Bod in water, some 
parchment or pieces of fine gloves, until it is re- 
duced to a paste. Apply to its surfece while still 
warm, a poroeUin dish which has been hdd over a 
smoking lamp-: the lamp-black which adheies to 
it, will become deteched and mingle with the paste 
or glue. Repeat the operation until the compo- 
dtion has acquired the requidte edor. It is not 
necessary to grind it. It flows as fredy from the 
pencil as India ink, and has the aame trsnsparenoy. 

-^^^'*^*""'*"* ""--- '- - - », ^ --■»--- - i - i - i - i - i n - ii ^ ii - i» > i ri. n -r*-j-uT. 

QUERIES. 

98.— What Is the oaum of the rotary motion acqdnd liy 
a watch glass when placed on an inclined looking glasa, in 
Its progress to (he bottom? Antwered on page Alt. 

99.-.T0 what extent hat earbnretted hytuogen been emt- 
pressed, has it erer yet been reduced to aeolid or Uqoid. and 
If so, does it resume the aeriform state, on the preaure being 
remoYed ? Jntwered on page SIS. 

100 — Is there any point In the maadiU of a latba whUU 
remains sUtionary. while the mandril revolvee f Jtmmv. td 
on page 175. 

101 — What is the pilodple of the 'quicksilver b<au* 
dnnaered on page 176. 

102.— What U the diffsrenct between sheet and forked 
lightning, and the cause of that difference ? Annoenti on 
pageVn. 

103.— Is there any rule for geometrleallr tri»acting any 
rectUinealai^le? Amwred on page TOI . 

104.— What sort of gum or glue do modellers In card board 
use? Annoered on page \5Xi. 

105.— How ia hair sorted into leogths, and deaneed f 
Amwered on page 359. 

106.- What is the reason that a drop of glass being broken 
at the smaller end, flies into dust f AriHpered on page 31 1. 

107.— Why may there not be invented a perpeteal reoUoo, 
and what is the nearest approach to it yet known P Anntered 
on page 194. 

108.— Why la snow white? Annoered on page TXff 
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THE LATHE. 



RABY ' ) 



TURNING. 



Titifti if, periiaps, no contrirance with which 
huBiB ingenuity bat tided the dexterity of the 
mechtnie more entitled to onr admiration than the 
lithe: etpedally when we take into account til 
the improrementt it htt nndergone, (torn its sim- 
plest ind most ancient form in the potter's wheel, 
to that adaptation of raried and complex mechanism, 
hy which not merely circular turning of the most 
beandfui and acenrate description, but exquisite 
ligwe-work, sind complicated geometrical designs, 
depending upon the eccentric and oydoidal more- 
nenti, are daily produced. 

The operation of turning diffen rery essentially 
from most others, in the circamstance, that the 
Batter operated upon is put in motion by the 
naehuie, and is wrought by means of edge tools, 
presented to it, and held frst ; whilst in most others 
the work is fixed, and the tool put in motion. In 
ordfaury turning, tiie woriL is made to rerolve on a 
stationary straight line as an axis, while an edge 
tool, sA ready to ^ outside of the substanoe in a 
circumTdlution thereof, cnU off all the purts which 
lie farthest firom the axis, and makes the outside of 
^>t substance concentric with the axis. In this 
c^io, any tection of the work made at right angles 
to th^ work win bo of a droular figure ; but there 
we HoeOiods of turning ellipset and various other 
^^trvti^ dtitlifiguished by the name of engine-turnmg. 
PWOSO .BDITIOH.] 



Lathes are made in a great variety of forms, and 
put in motion by different means ; they are called 
eentre-lathu where the work is supported at both 
ends ; uumdrU^ tpHuUef or ekuek lathes, when the 
work is fixed at the projecting extremity of a spin- 
dle. From different methods of putting them in 
motion, they are called /lofo-li^es, and hmuUwktei 
lathes, or ^o/*lathes ; for great works they «r«i 
turned by horses, and water-wheels, but more go* 
nerally by steam-engines. The lathes used by wood 
turners are usually made of wood in a simple fonn» 
and are called 6«€l.lathet ; the same kind will aenro 
for toming uron end brass : but the heat work in 
metal is always done in iron lathes, whiohare utnally 
made with a triangular bar, and are ealled d«r-lathet« 
Small ones, for the use of wateh-makersy are ds* 
nominated tum-bmtehit! but there is no essential 
distinction between these and the centre Uthet, 
except inr^gard to sise, and that they are made in 
metal instead of wood, and the workmanship being 
more accurate and better finiahed. 

,J%e Centn Lathe is of all these machines tho 
most simple. It consists of two upright blocks, 
or as they are OdXia^ puppttM, one of tiiem moveable 
bapkwards and forWar4s, and both of them bearing 
a screw, which passes through them horixontally, 
and in a line with each other; these screws are 
pointed ; and between the points Che work to be 
turned is fixed, while a drcular motion is given to 
it by a string passed onee or twice rou^d the workf 
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and fastened below to a treadlA, the upper end of it 
going over a pulley, and having a weight attached, 
or else fastened to an elastic pole, which draws the 
string back again when it has been forced down- 
wards by the treadle. This lathe is now but little 
used, as it is not applicable to the general purposes 
of the turner, it being impossible to turn any deli- 
cate work, or that wMch is required to be hollow, 
•ven to turn a disk by means of the centre lathe is 
difficult, if not impossible. 

The Foot Lathe, with Mandril and Collar,— k 
lathe of this kind serves equally well for centre work 
and the more delicate and beautiful specimens of the 
art, whether of ivory, metal, or wood, and is that 
almost universally employed by the amateur, as 
well as the professed artisan. The introductory 
engraving, and following description which refers 
to it, will show the simplest construction, and being 
made almost wholly of wood, the amateur will have 
but little difficulty in making a great part of it hitn- 
aelf, should it be desirable. 

The bed of the lathe consists of two beams or 
cheeks fixed parallel to each other, and leaving a 
space of about 1^ inch between them. The cheeks 
may be 3 feet long, 5 inches deep, and 2 inches 
thick, and made of yellow deal, or still better of oak. 
The bed of the lathe is supported by legs at the end, 
properly framed together, so as to bear the wheel, 
&c. afterwards to be mentioned. 

A is the mandril, the most important part of the 
lathe, — ^it is usually fixed in a strong iron frame or 
bed, totally distinct from the wooden bed of the 
lathe itself, as is shown in the engraving. It con- 
aists of a swindle fixed in this iron frame, in a hori- 
lontal direction, made of iron, but bearing a steel 
point^c one end» where it is supported by the screw 
K, and famished at the other end or nose of the 
mandril, a$ it is called, witib a screw L., to which 
screw, the work is afterwards to be attached by 
means of chucks, S^. Where it passes the inner 
leg of the iron Support it works into a correctly 
turned steel collar, thus the spindle is capable of 
motion readily around its centre, but in no other 
direction. To give it this motion the spindle is 
furnished with a wheel of three or more differently 
sized grooves, over one of which a rope or catgut 
passes. This, which is called the lathe band, extends 
over a fly wheel placed beneath the bed, seen as 
connected with the axis and cranks F. The fly- 
wheel, which must be of considerable weight, is so 
much larger than the mandril wheel above, as to 
cause the latter to revolve many times during one 
of its own revolutions. The cranks are connected 
by bent iron links to the treadle G. The motion is 
therefore communicated from the workman's foot 
to the treadle 6. ; it passes through means of the 
cranks to the axis and wheel F, and then onwards 
to the mandril, and supposing a piece of wood be 
fastened to the screw L, it will of course turn round 
with equal velocity to the mandril with which it is 
in unison. 

There are two other important parts of the foot 
lathe, the back puppet tuid the rest. The back 
puppet is shown at C. It consists of an iron or 
wooden support, capable of moving backwards and 
forwards in the groove between the two cheeks of 
the bed, and of being screwed down at any parti- 
cular part by the hand-screw J. In the upper part 
is a spindle of iron M, moved backwards and for- 
wards by the screw N : its object is to support the 
distant ends of any long body which is to be turned. 



The spindle then which forms the axis, must be 
at the same height above the bed as the nose of the 
mandril and ought to run in a correct line witii it, 
and be so accurately fitted into its socket as not to 
ahake in the smallest degree in the after operation. 




Figure 2, and B, Fig. 1, is the rest, and is in- 
tended to support the tools when in use. It is 
formed of two parts, both of iron. The lower part 
has a hollow socket in front, and a divided or forked 
foot, which enables it to be drawn backwards and 
forwards, that it may be set to any distance from 
the central axis, to accommodate it to the diameter 
of the work and the convenience of the workman. 
It is connected with the bed of the lathe by the 
screw H. The upper part of the rest consists of 
a round iron bolt, fitting the socket of the lower 
portion. On the top of this a cross piece made 
smooth at top, upon which the tool is rested. It 
will be seen that by these simple movements the 
upper part may be fixed to any height, and in an/ 
position, by means of the smaller screw in the 
socket, while it moves to the requisite distance and 
situatbn by the screw below. 

Practical observations on chucks, tools, and mode 
of operating will form the subject of future remarks, 
which we are induced the more readily to give, 
because there is no work on turning in the language, 
except one by Ibbetson, which is upon one branch 
only, and intended rather to give an account of a 
chuck of his invention, than to explain the general 
principles of the art. 



LUMINOUS ANIMALS AND INSECTS. 

The remarkable property of emitting light during 
life, is only met with amongst anim^ of the four 
last classes of modem naturalists, viz. mollusca, 
insects, worms, and zoophytes. 

The mollusca and worms contam each but a single 
luminous species ; the pholas dactyltta in the one, 
and the nereis noctiluca in the other. 

Some species yield light in the eight following 
genera of insects ; elata, lampyris, fulgora, pausutf 
scolopendra, cancer, lynceus, and limulus. The 
luminous species of the genera lampyrus and fiilgora, 
are more numerous than is generally supposed^ if 
we may judge from the appearance of luminous 
organs to be seen in dried specimens. Amongst 
zoophytes we find that the genera medusa^ bereo, 
and penntUula, contain species which aflbrd light. 

The only animals which appear to possess or* 
ganization for the production of light, are the lu- 
minous species of lampyrus, elator, fulgora, an^y^ 



The light of the lampyrides, (glow woi ^ 
known to proceed from some of the last riiyowT 
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tbdomen, which, when not illuminated, tre of a 
pale yellow oolor. Upon the internal surface of 
these rings there is spread a layer of a. peculiar 
soft yellow substance, which has been compared 
to paste, but by examination with a lens, it is found 
to be oi^ganised like the common interstitial sub- 
stance of the insect's body, except that it is of a 
doser texture, and a paler yellow color. The seg- 
ments of the abdomen, behind which this particular 
substance is placed, are thin and transparent, in 
order to expose the internal illumination. The 
number. of luminous rings varies in different species 
of lampyris, and as it would seem at different periods 
in the same individual. 

Besides the luminous substances above described, 
there may be discovered in the common glow-worm, 
on the inner side of the last abdominal ring, two 
bodies, which to the naked eye appear more minute 
than the head of the smallest pin. They are lodged in 
two slight depressions, formed in the shell of the 
ring, which is at these points particularly transpa- 
rent. On Acamining these bodUes under the micro- 
Mope, it was observed that they were sacs, containing 
a soft yellow substance, of a more close and homo- 
geneous texture than that which lines the inner 
surface of the rings. The membrane forming the 
sacs appeared to be of two layers, each of which is 
composed of a tranparent silvery fibre, in the same 
manner as the internal membrane of the respiratory 
tabes of insects, except that in this case, the fibre 
passes in a spiral instead of a circular direction. 
This membrane, though so delicately constructed, 
is so elastic as to preserve its form after the sac is 
raptured, and the contents discharged. The light 
that proceeds from the sacs is less under the control 
of the insect than that of the luminous substance 
spread on the rings; it is rarely if ever entirely 
extinguished in the seasons that the glow-worm 
gi?e8 hght, even during the day ; and when all the 
other rings are dark, these sacs often shine brightly. 
The smadl sacs of luminous substances are not 
found in any species of lampyris, except the glow- 
worm of this country. Thunberg mentions that the 
lampyris japonica has two vesicles on the tail, which 
afford light. 

The organs for the production of light in the 
genus elater are situated in the corcelet; these 
likewise consist of a peculiar yellow substance, 
placed behind transparent parts of the shell, which 
suffer the natural color of this substance to be seen 
through them in the day, and when illuminated give 
passage to the light. The most luminous species of 
this genus are elater noctilucuSf elator ignittu, and 
elater phosphorea. 

On desecting the organs of light in the elater 
soctilucus it was found that there is a soft yellow 
substance, of an oval figure, lodged in the concavity 
of the yellow spots of the corcelet, which parts 
are particularly thin and transparent in this species. 
This substance is so remarkably close in its struc- 
ture, that at first view it appears like an inoi^anio 
mass, but with a lens it is readily perceived to be 
composed of a great number of very minute lobes, or 
lobules, closely pressed together. Around these 
oval masses the interstitial substance of the corcelet 
is arranged in a radiant manner, and the portion of 
the shell that immediately covers the irradiated sub- 
stance, is in a certain degree transparent, but less so 
^ than that which lies over the oval masses ; it is there- 
. fore probable that the interstitial substance in this 
^ situation may be endowed ^ith the property of shi ning. 
** A iasciculus of the muscles of the corcelet arises in 



the interior of the oval masses of the luminous 
substance, but not apparently with any design, as it 
contributes with the aidjacent ftiscicuU to move tht 
anterior feet. . 

The light in the genus fulgora, (lanthom fly,) 
the candelaria and lantemaria, has been observed to 
issue from the remarkable proboscis on the fore part 
of the head. This part has always been deseribed 
by authors as hollow or empty ; and what is more 
extraordinary, that the cavity communicates freely 
with the external air, by means of a chmk or narrow 
aperture, placed on each side of the probosds. 
This projection is covered internally by a membrane^ 
between which and the homy part or shell, there 
appears to be interposed a pale reddish colored soft^ 
substance, that is arranged in the candelaria in 
broad lines or stripes ; but it is so thin, that its 
structure could not be distinctly examined, or abao* 
lutely determined, whether, it should be considered 
as a substance intended to furnish the light of theso 
insects, or the pigment upon which the color of the 
proboscis depends. 

The globes of the antennae constitute the organs 
of light in the pausus spherocerus. Dr. Afre^us, 
who discovered tiie luminous property in this spe> 
cies, compares them to lanterns spreading phosphoric 
light. The rarity of the insect prevented the ex- 
amination of its structure, but from the form and 
situation of its organs of light, it is most probable 
they are constructed like those of the fiilgorse. 

It has been conjectured by Carradori and others, 
that the lampyrides were enabled to moderate or 
extinguish their light by retracing the luminous sub* 
stance under a membrane ; but neither in them, nor 
any of the other luminous insects, has an apparatus 
of this sort hoea discovered. The substance frumish- 
ing the light is uniformly applied to corresponding 
transparent parts of the shell of the insect from 
whence it is not moved ; indeed a membrand H it 
did existy would have but little effect in obscuring 
the light, and never could serve to extinguish it. 
The regulation of the kind and degree of the luminous 
appearance, does not depend upon any visible 
mechanism ; but, like the production of light itself, 
is accomplished by some inscrutable change in the 
luminous matter, which in some animals is a simple 
operation of organic life, and in others is subject -to 
the will. 

With the exception of the animals above mentioned 
the exhibition of light depend upon the presenoe 
of a fluid matter. 

In the pholas dactylus the luminous fluid is parti- 
cularly evident, and in vast quantity ; it is recorded 
by Plmy that this fluid is like liquid phosphorus, 
and renders every object luminous with which it 
comes into contact. Reaumur also found that it wa» 
diffusible in water, or any fluid in which the animal 
might be immersed. 

The shining of the scolopendra electrica is accom^ 
panied by the appearance of an effusion of a luminous 
fluid upon the surface of the animal^ more particu- 
larly about the head, which may be received upon 
the hand, or other bodies brought into contact wiU\ 
the insect at the moment, and these exhibit a phos- 
phoric light for a few seconds afterwards. This fluid 
however has never been discovered in the form of 
moistm*e, even upon the cleanest glass, although 
examined immediately with the most scrupulous 
attention by a lens ; it must therefore be extremely 
attenuated. The same appearance has been observed 
during the illumination of nereis noctiluca by Fou- 
geroux and Bondaroy 
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llie ammal cHseovered by RivUle died a bine 
Uqnor, which iUominated the water Ibr a diBtanoe of 
two or three lines. 

SpaUanzani relates, that tiie medusa whiohhe 
^OBamined, communicated the proptrtf of diiniiig to 
water, milk, and other ilttids, on being robbed or 
sqoeesed hi them. 

The hunfaioiis fluid is, hi some instances, confined 
to partiealar parts of the body* and in otiien is dif- 
fused tfaroQghont the whole snbstanoe of the animal. 

In the soolopendra electrioa, it appean to reside 
immediately under the integument. In the lyn> 
oeus discovered by Riville, it is contahied in the 
ovary. Every part of the body of the medusB is 
ftimished with this fluid, as there is no part but 
what has been seen flluminated under diffsrent. 
circumstances; though j^llaniani affirms that it^ 
is only found in the large tentaoula, the edges of ^ 
the umbella, and the purse or centralnnass ; whidi 
he proved, he says, 1^ detaching tiiese parts suc- 
cessively, when they shone vividly, while the rest 
of the body neither gave light, or communicated 
any Inminoas appearance to water. 

SpaUanzani discovered a mucous luminous fluid 
in the plumule of the pennatnla phosphorea. 

The pheninnenon of animal light has been at- 
tempted to be explained in different ways. By 
many persons it was formerly ascribed to a putre- 
fkctive process; but since tiie modem theories of 
combustion became known, it has been generally 
bdieved to depend upon an actual inflammation 
of the luminous substance, similar to tiie slow com- 
bustion of phosphorus. Others have accounted for 
the luminous effect, by supposing the matter of 
light to be accumulated, and rend^ed latent under 
particular circumstances, and afterwards evolved in 
a sennble form. 

llie«ophuon of the Ught &i living animals being 
the consequence of putrefoction is evidei^y absurd 
atod contradictory to all observations on ^le subject. 
It has been proved by the experiments of Dr. 
Hufane^ and others, that even tiie luminous ap- 
pearand of dead ammals are exhibited only during 
the first stages of tiie dinolution of the body, and 
that no light is on^tted after putrefoction has reidly 
commmced. 

Spdlansani, who was the most strenuous advocate 
for the phosphorescent nature of animal light, 
stated that the glow-worms shone more brilliantly 
when put into oxygen gas ; that their light gradu- 
ally disappeared in hvdrogen or in azotic gas, and 
was instantly extfaigittshed in fixed air ; that it was 
also lost by cold and revived by the application of a 
warm temperature. He conjectured that the lumi- 
nous matter of these insects was composed of hy> 
drogen and carbonated hydrogen gas. 

Porster relates, in the liditenbergfa Magazine 
for 1783, that on putting a lampyris splendilula 
into oxygen gas, it gave as much Ught as ftmr of the 
same species in common air. 

Carradori has made some experiments upon the 
lucdole, (lampyris italrea,) which led him to deny 
its phosphoreseence. He found that the luminous 
part of the belly of the insect shone in vacuum, 
in oil, hi water, and difllerent Hquids, and under 
different circumstances, where it was excluded from 
all communication with oxygen gas. He accounts 
for the result of Forster's experiment, by supposing 
that the worm shone more vividly, because it was 
more animated in oxygen gas tiian in common air. 
Carradori adopts on this subject tiie doctrine of 
Bmg^iatdli, and ascribes the luminous appearance 



of animals to the condensation and eitriflrtim ot 
Ught in particular organs, which had ptevioasly 
existed in combination witii the substanee of Iheftr 
bodies. He supposes tiie lig^ to be origuiiAy 
derived from the food, or in the atmo^hene air 
taken into the body i m diort, that oertahi aninuds 
have the peculiar property of gradnatty hnbit^ 
light from foreign bodies, and of afterwards secreting 
it in a sensible form. 

Various experiments on the huninoos mnihiasi 
were made at Heme Bay, with the assistance o* 
George May, Esq., of Stroud House, and hi tiie 
presence of a large company, caspMe of aaomalely 
distinguishing their results. Rroinwhiofa it appeals, 
that so for finnm tiie luminous substance being of a 
phosphorescent nature, it eometimes shows tiM 
stroi^^ and most constant light when exdnded 
from oxygen gas, that it in no drcnmstancea under- 
goes any process like combustion, but is actually 
incapable (rfbenig inflamed; that tiie increase of heat, 
durmg the shming of the glow worm, is an accom- 
paniment, and not an cffsot of the |^i«nomenon, 
and depends upon the excited state of the insect ; 
and, lastly, tiiat heat and electricity faicrcase the ex- 
hibition of light, merely by operatii^ like other 
stunuli upon the vital properties of the animaL 

Spallansani's experiments of dtfitasfaig tha honi* 
nous liquor of the mednssB in water, maUk, or other 
fluids, are in direct contradiction of his own tMoiy, 
as is also the extinction of the Ught of tiiese 
mixtures by the application of a 1^ degree of 
heat. 

If the light emitted from anhnals were derived 
from tiidr food, or the air they respire, as supposed 
by Carradori, the phenomenon riioidd be inenased 
or diminished, according to the quantity of food or 
air that the creatures consume ; but we do not find 
this to be the case, for in those situations iHiere they 
are sometimes found to be most luminous, they are 
deprived in a great measure of theee assumed sourot* 
of their light. 

In foot, the luminous exhiMtions of living animals 
are not only independent of aU foreign Hght, but are 
frequentiy destroyed by the latter. l%e ahlning ot 
the medusB ceases upon the rising of the moon, or 
at the approach of day : and wbm out of the sea 
they never can be excited to throw out light unCfl 
they had been kept some time in the dark ; aH the 
luminous insects likewise secrete themselves as much 
as possible during the day time, and go abroad only 
at night. The scopolendra electrica hideed vrffl not 
dnne unless it has been previously exposed to solar 
Ught; but it has been observed to shine as brilliantly 
and as frequentiy, after being kept a short time in a 
light situation, as when left uncovered tiie vdiole day ; 
^circumstance ofttiescc^opendrarequiringezposure, 
previous to its giving out l^t, is very unaccounta- 
ble, as the insect, whok left to itself« always sedu as 
mudi as possible concealment during the di^-* 
indeed it is tiie opinion of some naturaUsts that n is 
kiUed by tiie Hg^t of tiie sun. 

The foUowing is an enumeratton of the severd 
oondusions that are the result of observations made 
upon the phenomena of animal light. 

The property of emitting light is oonfined te 
animals of the simplest organization, tlie greater 
number of which are inhabitants of the sea. l%e 
luminous property is not constant, but, in general, 
exists only at certain periods, and in partioalar 
states of the animal's bo^. The power of showing 
light resides in a pecidiar substance, or fluid, wUiS 
is sometimes situsied in a particular organ, and at 
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oCiMfB aiAiaed tJutms^boiit Hm aaiinal's body. Tht 
lij^t 18 differaitly regulAted when ^m Inminoiis 
natter exiits in the Hvingbody, and wli(»i it ia ab- 
gtncted frran it. Im the fiiat oaae it is intermitting, 
or ittoenated, with pecioda of darkneaa f ia eommeidy 
prodooed, or inareaaed, by « mnacolar effort, and ia 
aometiDiea abaolntely dependent upon Hm will of the 
aBimaL In the aecond oaae tiie himiBoiia q^pearanoe 
if xunaOj permanent nntil it beeomea eoE^et, after 
which it miqr be restored by frietion,€Onoaaaiony and 
the app KcatioD of warmth, w h ich l aa t canaeoperatea en 
thehmiinoaa matter (while in the living body) only 
indlrectfy by exciting the animaL llie hnninoiiB 
matter in all aitnatioBa, ao £ur from poaaoaing phoa- 
phoric properties ia inoombnatible, and loaaa tiie 
quahty of emitting li^t by being dried or nmch 
heated. The exhibition of light, however long it 
may be contimied, cansea no diminution of iSbe bulk 
of tiie huninoua matter. It doea not require the 
presence of pure air, and ia not extinguished by 
other gaaes* 

The luminous ai^pearanoe of livfaig anhnab is not 
ediansted by long continuanoe, or frequent repeti- 
tioDs, nor aocamukted by expeeure to natural light ; 
it is therefore not dependent upon any foreign source, 
bat inheres aa a property in a peculiarly organiied 
amaud substance or fiuid, and ia regulated by the 
same laws whidi govern all tiM other frmctions of 
living beings. 

The luminous property does npt appear to hare 
aay connection with the economy of the animals 
that possess it, except in the flying insects, which 
by that means discoTer each other at night for the 
purpose of sexual congress. — Abridged from the 
ikmtkal Mugazmi, 



GROWING PLANTS IN WATER. 

Tbb growing of hyacinths and other bulbs, in water 
glasses, that they may decorate our apartments 
daring that season when external nature is dead and 
dreary, has of late years been of common practice. 
Lately the phenomena involved in the progress of 
y^table germination and growth, has more than 
ever been subjected to observation, by the auccessfol 
attempt of some persons to grow young oaks in 
water, and to propagate cuttings oi ordinary planta 
in the same medium. 

The following practical observations and remarka 
en the vegetative principles, called into action 
daring the first growtii of roots, may be useful not 
merely to the amateur gardener, but interesting to 
the botanist and general observer. 

One of the conditions of germination is the exclu- 
sion of light, as was long ago satisfactorily proved, 
by Ingei^utz and Senebier. The truth of this, 
taken in its fullest extent of meaning, has been 
doubted, though its general application is beyond 
cavil or dispute. Thus even the floating vrata: 
plants, as, for example, the duck-weed, idthoi^^h 
when grown it is seen upon the surface of our 
ponds, and exposed to the direct light of a meri*> 
dian sun, yet, when young, and while roots are pro- 
trading themselves, it lies carefully upon the mud at 
the bottom. This is not merely supported by argn- 
inents drawn from a particular class of Yegetables, 
but may be proved by direct experiment. 

Place a h^unnth root in a white transparent g^aas, 
and another in a blnCsglass, bodi being expoMd to 



theli^; let them be eaadaed from time to IfaM, 
when it will be found that thathi te bhie gte 
win have the roots not merely more vignvova, but 
long befbre the otlMr. If a tiiiid root had been 
placed, al the nme time, hi another white g^, 
and tlmt s ufltewd to remain in soaiedaik place, the 
root! woold be ftmnd stiA more growB, ipalihig al- 
lowance of ooune, ifnecemary, for fr e e do m ef afar, 
and any ^arlatloii of tempeninra. lliioaghovt all 
vegetable nature the pria^^ is ^[ipareBft, a»d why ? 
Bferdy beeanae light ia too great a straiulua to te 
young and tender foots, ,th^ leqidre but moistiire 
and warmt h thu s aQ aeeds in germhiation throw 
their roots dowawarda, a»d iriiatever poaitieB 
they may be in, yet they aeek darkness wHh 
equal avidity as the stems, leaves, and flower*, 
afterwarda to be produced, wiU, in due thne, cfkit 
themselves unshrinking ti> the summer's aim. After 
a time Hg^t does not appear to have so injurious a 
tendency upon the planit— thus hyadntiw hcpA to 
germinate badly in white glaaaea, and <rfleai even ret 
off before any reote are projected, but vriien once 
radiclea are apparesitly vigorous, no danger of rotting 
ia to be apprehended, but they wHl fltmor almost 
equally well, whether exposed to li^ or not, audio 
the wdl-being of the flowers and iMvea light is indiS" 
peniably Aeeessary. 

Tliose, therefore, who would have healthy vrinter 
flowering bulbs, (of iriiieh the prinoiple sorttf are 
hyacinths, nareissus, crocus, eariy dwarf toMp, and 
the jonquil,) must place the glasses which contain 
them, for sometime, in darkness, ei&er in a warm 
cellar, or if in a room by oovwing tte glaaa with 
dark paper. When the roots ave two or ^peeinohea 
long the g^aas may be brought hito the parlour, or, 
if there, the jm^mt removed from them. Oardencra 
usually put the roota in tiie ground fSor a fortnight 
before placing them in water. When hi the glanea 
the water should only reach up to the lower part of 
the bu]b-H>tikerwiae it will be apt to rot by exoesa 
of moisture. 

Tfads last principle must be acted upon ha tiM 
growth of seeds under similar circunstances. llierB 
are but few seeds which will germinate wholly under 
water.. Ilkose of water plante uaoaUy fix themaelvea 
at the bottom of ponds, &c., and there expand, blit 
tjiat is not the case with plante in generaL Du 
Hamel found that peas, which he placed merely upon 
a piece of wet sponge, so aa to immerae them by 
nearly one half, germinated aa if in the aoil ; but 
thia vras the most they could bear, lor when totally 
immersed in the water they rotted. A common ex- 
periment ahowB this forcibly : — Cover a bottle with 
flannel, rub over it aome mustard aeed, and plaee it 
in a pan of water. All the aeeds above the snrfi«e 
being kept mmst by the flannel, gesmmate, wfa& 
those below the water remain dormant, or rot away ; 
and thia experiment equally provea tlM neceaaity of 
darkness, as the seeds upon a bottte so prepared, 
will, in the dark, grow twiee aa ft«tas if in te sun- 
shine. Nature alwaya ehooaes her own appointed 
time for all thmgs. Seeds grow but in the spring- 
bulbs send downwards their roote during the damps 
of antmnn, after hsvmg pasaeda period of repose— 
should either be retarded beyond the natural period, 
though vitality may not be deatroyed, yet it beeomea 
languid, and tf kept long in this unnatural state of 
torpidity, or if prevented from enjoying H at a 
proper aeason, they can scarcely be eo^ected to 
produce vigorous plante; bulba keep dofsmnt 
during the autumn, when they ought to be growing, 
or left in ^ ground, and watered during 
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and thus thrown prematurely into action, wUl seldom 
flower well the following season. The early part of 
November for bulbs, and the early part of February 
for seeds in general, will best succeed. 

An acorn, suspended by a thread in a hyacinth 
glass, and half immersed in water will then grow 
vigorously, and form a pretty object. The seeds 
of peas and beans, of most other leguminous plants, 
of wheat, oats, and other of the grasses ; and, indeed, 
all quick-growing seeds will answer well for this 
purpose — such as are small may be placed upon a 
bit of cork, covered with flannel, and left floating. 

The seeds of rice before the husks are taken off", 
and which is then called paddy ^ grows well when 
scattered among cotton wadding, and this kept in a 
glass of water. 

This is an extremely interesting method of pro- 
pagation, and will succeed with many seeds, roots, 
and cuttings, though the glass of water is not neces- 
sary. Thus a crop of com, or potatoes, may be pro- 
duced, by wrapping up the seed of the first, or a 
small root of the o^r, in a ball of cotton wadding, 
suspending it from the ceiling, and keeping it well 
watered : an acorn will grow thus, and mignionette 
seed also ; so will various cuttings, particularly of 
the vrillow — the pipings of pinks — the roots of cro- 
cuses and snow drops — of tiie bulbous-rooted iris — 
of the ginger — the stems of succulents, &c. ; and as 
to the parasitic orchideous plants, the customary 
method of cultivation is to place them on pieced of 
wood, or in little baskets of moss, kept watered at 
stated periods, according to the nature of the parti- 
cular species growing. 

Thus in the apparently-simple process of growing 
bulbs in glasses, philosophical principles must be 
cfmsidered, and he who will succeed in managing 
the vital objects of nature, however indiflerent he may 
think them to minor circumstances of soil or situa- 
tion, yet the laws of organization, preservation, and 
increase must not be ii^[ringed upon with impunity, 
or disappointment will attend even his greatest labor 
and asdduity. 

{Continued on page 147.) 



TEMPERATURE. 

(Resumed from page 136, and concluded.) 

The question has been much discussed, whether the 
winters in the temperate latitudes have become 
milder or not. There is abundant evidence, it 
seems to us, in favor of the alleged change. 
'Rivers which used to be frozen over so as to support 
armies, and which were expected to be covered in 
the winter season with a natural bridge of ice, as a 
common occurrence, now very rarely afibrd such 
facilities to travellers. The directions for making 
hay and stabling cattle, left us by the Roman writers 
on husbandry, are of little use in modem Italy, 
where, for the most part, there is no suspension of 
vegetation, and where the cattle graze in the fields 
all winter. The associations with the fireside, an- 
nually referred to as fimiiliar to every one, can be 
little understood now in a country where there is 
ordinarily no provision for warming the houses, and 
no occasion for artificial heat as a means of comfort. 
The ancient custo>m of suspending warlike opera- 
tions during the season of winter, even in the more 
Boathem parts of Europe, has been little known in 
campaigns of recent date ; not because the soldier 
of our times is inured to greater hardships, but be- 



cause there is little or no suffering from this oanse. 
In the northern parts of America, also, the lapse of 
two centuries has produced a sensible meHoratioo. 
When New England was first settled, the winter set 
in regpilarly at a particular time, continued about 
three months without interruption, and broke up 
regularly, in the manner it now does in some parts 
of Canaida and Russia. The quantity of snow is 
evidently diminished, the cold season is more flue* 
tuating, and the transition from autumn to winter, 
and from winter to spring, less sudden and complete. 
The period of sleighmg is so much reduced and so 
precarious as to be of little importance compared 
with what it was. The Hudson is now open about a 
a month later than it used to be. We are not, how- 
ever, to conclude that so great a melioration has 
taken place as might at first be inferred frxmi this 
fact. The change, whatever it be, seems to belong 
to the autumn and easif part of winter. The 
spring, we are inclined to believe, is evwi more 
cold and backward than it used to be* The sup- 
posed mitigation of winter has usually been ascribed 
to the extirpation of forests, and the consequent 
exposure of the ground to the more direct and full 
influence of the solar rays ; and there can be little 
doubt that a country does actually become wanner 
by being cleared and cultivated. The fiivorable 
change experienced in New England, and the Middle 
States, may, it is thought, be referred to this cir- 
cumstance. But the alteration that is observed in 
the similar latitudes of Europe can hardly be ac- 
counted for in this way. It is doubtful whether 
Italy is more clear of woods, or better cultivated, 
now, than it was in the Augustan age. No part of 
the world, it is believed, hajs been cultivated longer 
or better than some parts of China ; and yet fhat 
country is exposed to a degree of cold mueh 
greater than is experienced in the corresponding 
latitudes of Europe. 

The science of astronomy makes iM acquainted 
vrith phenomena that have a bearing upon^is subject. 
The figure of the earth's orbit round i|^ sun is, 
such that we are sometimes nearer to 
source of heat by 3,000,000 of 
thirtieth of the whole distance, than at other 
it so happens that we have been drawing 
near to the sun, every winter for several 
years. We now actually reach the point of ne 
approach about the first of January, and dt^ . 
farthest from the sun about the first of ZuA 
Whatever benefit, therefore, is derived from a dii^ 
nution of the sun's distance, goes to diminish fl 
severity of winter ; and this cause has been operatiS 
for a long period, and with a power gradually buf 
slowly increasing. It has, at length arrived at ' "* 
maximum, and is beginning to decline. In a lit 
more thau ten thousand years, this state of thij 
will be reversed, and the earth will be at the greal 
distance from the sun in the middle of winter, 
at the least distance in the middle of summer, 
are speaking, it will be observed with reference 
the northern hemisphere of the earth. The con] 
tion alluded to, to take place after the lapse of 
thousand years, is already fulfilled vrith regard to til 
southern portions of our globe, since their .wintti 
happens at the time of our summer. How far th^ 
excessive cold which is known to prevail about Cape^ 
Horn and other high southern latitudes may be im^ 
puted to this, we are not able to say. There is 
doubt that the ice has accumulated to a nrij 
greater degree and extended much farther 
the south pole than about the north. Corai) 
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fifron, who wis oa the coast of Pstogonia, Decem- 
btf 15, answering to the middle of June with us, 
compares the climate to that of the middle of winter 
in England. Sir Joseph Banks landed at Terra del 
Foego, in kt 50^, January 17, about the middle of 
■ammer in that hmisphere ; and he relates that two 
of his attendants died in one night from the cold, and 
the whole party was in great danger of perishing. 
Thii was in lower latitude by nearly 2^ than that of 
London. Captain Cook, in his voyage towards the 
1011th pole, ezpressed his surprise that an Island of 
no greater extent than seventy leagues in drcum- 
fermoe, between the latitudes of 54*^ and bb^, and 
sttoaled like the northern parts of Ireland, should 
in the very height of summer, be covered many 
£tfhoms deep with frozen snow. The study of the 
Stan has mi!de us acquainted with another fact con- 
aectod with the variable temperature of winter. 
TTie oblique position of the eartli's axis with respect 
to the p^ round the sun, or what is technically 
called the obliquity of the eclipHct is the well known 
cmseof the seasons. Now this very obliquity, 
which makes the difference as to temperature be- 
tween summer and winter, has been growing less and 
kn for the last 2,000 years and has actually dimi- 
nished about one eightieth part, and must have been 
attended with a corresponding reduction of the ex- 
tiemes of heat and cold. It still ramains for us to 
inquire how it happens that the extremes of heat 
and eohi in Ant erica are so much more intense than 
they are in Europe under the same parallels. The 
tfaennometer, in New England, faUs to sero about 
tsoften as it falls to the freezing point in the same 
latitude on this side of the Atlantic. The extreme 
beat of summer also is greater by S'' or 10^. This 
remarkable difference in the two countries, as to 
elimate, evidently arises from their being situated on 
di&rent sides of the ocean, taken in connexion with 
the prevalence of westerly winds. With America a 
west wind is a land wind, and consequently a cold 
wind in winter and a warm wind in summer. The 
reverse happens on this side of the Atlantic. Here, 
the same westerly current of air, ooming from the 
water, is a mild wind in winter, and a cool, refreshing 
breeze in summer. The ocean is not subject to so 
great extremes of heat and cold as the same extent of 
uontinent When the sun's rays fallupon the solid land, 
they penetrate to only a small depth, and the heat is 
much more accumulated at the surface. So, also during 
the long cold nights of the New Continent, this thin 
stratum of heat^ earth is rather rapidly cooled down 
than the immense mass of the ocean through which 
^ heat is diffused to a far greater depth. At a 
sufficient distance from land, the temperature of the 
sea m the temperate latitudes, is seldom below 45° or 
above 70° ; that is, the ocean is exposed to an annual 
change of only 25° or 30°, while the continent, in 
the same latitude, is subject to a variation of 100° 
or more. 



WAXEN FLOWERS. 

OsM of iht most fisshlonable and ornamental arts of 
Biodem times is ^ making of artificial flowers in 
wax, a process chiefly praddaed by ladies, and one 
whbh is particularly adapted to call into exercise 
their acknowledged superior taste and delicacy of 
tOMh, and that it shottld have become so favorite an 
■amsement with them cannot be wondered at oonsi- 
I daring the beanty and Tariety of the choice gems of 
the garden, and the fidelity with which they may be 
imitated. The prooess too is easy, involves no study, 



causes no dirt, and is attended by little expense. 
The foUovring is a description of the materials and of 
the manufactore. 

It is requisite to have a piece of vrire about tliree 
indies long, pointed at one end, and with a round knob 
of sealing vrax, about a quarter of an inch diameter, 
at the other, so that it resembles a very large pin ; and 
three or four small smooth rods of wood of difid«nt 
sizes; these writh a pen-knife or scizzars, are the 
only tools : — have also some very thin tin or brass 
to cut up into patterns, some wire of different sizes 
covered with sUk for stems, and some sheets of wax 
of requisite colors: thus fumidied set to work. 
Take a natural flower, as for example a primrose 
which consists of a green cup or calyx, widiinside 
which are five petab, or straw-colored flower leaves, 
and in the centre five stamems. Pluck the flower to 
pieces, and after flattening each part either by putting 
it between the leaves of a book, or under a warm 
flat iron ; cut out of the thin tin, patterns exactly 
similar to the calyx (allowing here a little to fold 
over when bent afterwards to the proper shape) and 
one of the petals. Then laying them upon the wax 
lengthwise of the riieets, cut out the odyx and the 
five petab. Take a piece of proper sized wire for 
the stalk, and cut five narrow thread-like strips of 
dark yellow wax for the centre, which fix on the top 
of the vrire by the hard pressure of the thumb and 
the finger ; these being on regular and firm, fsstea 
on one of the petals in the same manner by pressure ; 
then a second petal, athird, fourth, and fifUi, putting 
them regpilarly round and bending each where it 
joins the stem outwards, so that when completed, 
the fiovrer shall be flat. If the wax should be brittle, 
hold it in the palm of the hand for a minute, the 
warmth of this will render it so pliant as to yield 
readily to any pressure given to it. The petals 
being fixed, warm the calyx by the hand, and form 
it into a proper shape on the end of one of the little 
round and smooth rods of wood before-mentioned : 
slip it on by the lower end of the stalk, and when in 
its proper position, pinch it tightly round the end, 
which will fix the whole together, and the flower will 
be complete, except a few touches of a darker yellow, 
near the centre on the petals : this may be dono 
either with oil-colors, or water-colors, mixed with 
ox-gall. 

All this is easy, and there are many flowers that 
require no more care than this, such for example as 
the violet ; the heartease ; the snowdrop ; the cro- 
cus; the polyanthus ; the narcissus; the hyacinth; 
the tulip ; the laburnum flower ; the pink, &c. In 
some of these, however, there are several florets, 
each must be made separately, and the thin wires of 
each tied together by green silk. 

Tlie petals of the ranunculus and tulip are hollow, 
so they are in the rose, and usually in the crocus : 
this shape is given to them easily by the finger tiius — 
hoki the wax petal in the hand till it is pliable, then roll 
the central part of it with the sealing wax end of tlie 
vrire pin, which will of course expand it somewhat, 
then press it irith the point of the fingers nito the 
hollow of the hand, which wiU make it of the requi- 
site concave form. Sometimes the petals should 
appear rough and corrugated, as in the holjroak, the 
gum-dstus, and tiie red poppy, — ^roll it well so as to 
be Tery thin and warm, then crumple it up some- 
vrhat l^ the hand, and open it out into its proper 
form again, when, if done well, it vriU be ready for 
use. If a part of the flower resembles a cup, as 
the centre of the narcissus, it must be formed with 
the pin as before, the piece of wax being of the size 
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of Ike eap when cut open. In making a conrolTo- 
Int it wonld be in vain to attempt Ibrming it out Of 
a ronnd or flat piece of wax ; the original flower 
mvat be eat down on one side, then laid out to flat- 
ten, the wax cat of tiie proper ilse, and folded care, 
liillj ofer a monld which haa been aoaklng in milk- 
warm water ; the mould preriooily made by pouring 
plaster of Paris earefiilly into a real flower of the 
same species. Some persons make the oonTolTvlus 
flower in flte sections, and putting these on the 
monld so that the edges unite, jdn them together 
Tery careAilly, and hMe the joint on the inside of 
the flower by placing orer them Are strips of wax 
difllerently colored, to imitate the rays seen iqpon 
tiiedisk. 

Dahlias, ehrysai^emnms, and otter flowers, that 
are quilled, that is, have tiieir petals bent in at 
the edges, must haTO each separate pet^ rolled by 
one of the sealing wax knobs, as for other thfaigs, 
and whOe warm the edges bent or rolled up with the 
Angers into proper shape. A laige dahlia requires 
about seren riieets of wax, and requires petads of 
Ave or six sises for different parts of the flower, 
and in the centre of it a lump of green wax, made 
of Oe refose pieces, of about half an inch diameter. 
Roses, and otiber delicately-tinted flowers, are mostly 
made of white wax tinted by powder colors, put on 
with a short-haired, rather hard brush, such as is 
used for oriental tinting. 

Flowers that are partr-colored, or streaked, must 
have the streaks painted upon them. Single flowers 
will require stamens hi their centres ; these if very 
smaH, or so hidden as not to be conspicuous, may 
be made^of narrow strips of wax of proper color, 
which wiU be much improved in appearance, if when 
flxed the ends of them be tipped with gam-water 
and fine crumbs of bread mixed with turmeric be 
sifted upon them. If the stamens are large they 
must be formed smrately upon fine wires, by 
moulding between Oe thumb and finger some of 
the reAise wax of proper oolor, dipping each after- 
wards, if neoessary, in a powder of the natural color, 
as in dark ydkyw for the lily, blade for the tulip, &o. 

The leaves that are attached to the various groups 
are almost all of cambric, and the manufocture of 
the artificial flower mAen. A far superior method, 
however, is to cast them in moulds, such as are de- 
scribed farther on, (p. 159)— ^in fact, some leaves can 
only bemade effective by this method. Other leaves 
may be made of the same dieets of wax of which 
the flowers themselves are composed, such for ex- 
ple, those of hyacinths ; or if thU should be con. 
sideredtoo expensive, paper whidi is colored on 
both sides, if cut of a pn^r shape and afterwards 
dipped in melted white wax, willhave a good effect. 
Dipping the cambric leaves in white wax, thus ^. 
ing them a thin ooat of that tnmsparent material 
wiU add mnch to their general effect. Flowers are 
■ [" ■^ ^■M ii ^^loUy made of paper dipped in wax, for 
this puiposeoolorad tissue paper is generaUy used. 



MISCELLANIES. 

• 

Aeiion iff Cold Air in meriting Htai»-^k rod of 
iron, about an inch in diameter, was heated at one 
end in a forge fire, np to a foil white heat, then 
quickly withdrawn from the fire and exposed to a 
s^mtt blast of edld air from a forge beUowsi the 
bon nnmedlatdj became so hot as to ftue, and the 



tiquified matter was blown off and burnt in the air, 
with tiie scintillating appearance of iron-wire burnt 
in oxygen gas; and so continued to melt until a 
pound or isore of the metal had been thus wasted. 

Another mode of producing the same actiop 
consisted in heating a rod of iron as before, bvft 
instead of a blast of air, it was tied to a cord, and 
by it whirled round in a vertical plaoM ; thus, by 
passing swiftly through the cold air, it melted, and 
was thrown off in beautiful scintillations, appearing 
as luminous tangents to the circle in which ^ bar 
was moved. 

The cause of this augmentation of temperature 
is, perhaps, referable to the oxidation of the metal, 
which takes place freely under the conditkms of the 
experiments here recorded. Then, as is well known, 
the formation of the oxide is aceompanied with a 
great devdopement of heat ; and these cases are 
striking examples of the heating influence by chemi- 
eal action, predominating over the cooling effect 04 
the air, conjoined with the radiating force. 

DeeampoiUUn (ff Sugm*. — Sugar is a compound 
of water and charcoal; and if yon take a little 
findy-powdered lump sugar, and drop it into sul- 
phuric acid, the add, in sdzfaig the water, will 
liberate the charcoal in its black form. 

Or you may render the experiment sdU more 
striking, if you dissolve a lu^ quantity of kiaf 
sugar in a very small quantity of water, so as to 
make a strong syrup : by doing this you will entice 
Ac sulphuric to snatch away the water veryrapidly, 
and the combined and really dementary water of 
tiie sugar will also follow it, and chucod will 
remain b^ind. 

This you must perform as follows :-*Take a, six- 
ounce g^pot, and stand it in a basin or soup 
plate filled with water; pour about an ounce of 
strong syrup into it, and add to this two dunces Oi 
strong sulfuric add; at first there appeals to be 
little attraction between the two bodies, but now 
stir them together with a long glass rod; they will 
presently blacken, grow intoisdy hot, and «lti- 
matdy a vast quantity of charcod will be evohred 
in the black and solid form. ' 

This is a very beautifkd, and almoat magiM 
experiment, and it is an excellent illustration of tW 
totd change of form which bodies sustahi whA 
made to act chemically upon each other.' 1 

If the add is very strong, the action often take> 
plaoe ,with such vdiemence that portions of thi 
materials are spurted out of the vessel ; therefor! 
you must guard agdnst this, not only by puttin j 
the gallipot in a basin w plate, but by placing thisl 
under the chimney, and stirring the materials vrithu 
the glass rod hdd at arm's len|^ ; never hold your 1 
foce over any apparatus in which an experiment is ^ 
perfbrming. 

Oyiiah In LM$»g Fc^^oft/let.— Vario^ naturm* 
lists have taken notice of the appearance /of crystals 
in the intemd parts of vegetable tissues, but notiiing 
very explidt and certain has been stated respecting 
them. M. Turpin has discovered, in the cellular 
tissne of an old trunk of tiie Cereus J^i^vianus, in 
the Garden of Plants at Ptois, vriiere it had been 1 
growing one hundred and thirty years, a](i immense j 
quantity of agglomerations of crystals of oxalate of 
lime. They are (bund in the cdlular tissue of the 
pith and bark. They are wlnte, transpeiftnt, four- 
sided prisms, with pyramidd termlMtions, 
in radiant groups. 
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CUTTING MICROSCOPIC OBJECTS. 



In the generri coUection of objects which accompany 
^ microscopes from, the opticians, there is usually a 
, great paucity of those of a vegetable origin, and 
should they be purchased separately they are gene- 
^ Tally but little to be depended upon, even for names 
yi^-leiia for showing the organic structure of the 
It is but seldom that amateurs can supply 
iselves with these very interesting objects, for 
reakons ; one because the amateur, unless a 
, knows not how to select them ; or knowing 
he is not aware of the simple methods em- 
:ed to prepare such as are to be shown in sec- 
We, therefore, trust that science may be 
lOted, and amusement increased, by a descrip- 
of a machine for cutting sections of wood for 
microscope, and by making a few remarks upon 
.vegetable organization displayed by those see- 
when viewed by the transmitted light of the 
tent. 
. 1. — A is a thick plate of brass, about eight 
long and three inches wide, ground perfectly 
^ ^gj^ at the top, and supported by four legs, which 
i^^^priipon a rather larger board below. B is a ridge 
^^^prass, fastened on one side of A, and standing 

1 



up about half an inch. This is intended as a guide 
for the tool afterwards to be described. C is a 
cylindrical socket of brass, fastened to the under- 
side of A, and projecting above the upper surface, 
about an eighth of an inch. On the lower part of 
C is a female screw, in which the male screw, at- 
tached to the cog wheel E, moves up and down. 
D, and also Fig. 4, is a solid cylinder of brass, 
fitting accurately, but easily, into the hollow of C, 
which hollow it also corresponds to in length — it 
has a hole, about half an inch square down the 
centre. Into this hole the wood to be cut is 
fastened, by means of a small wedge driven into 
the notches, represented on one side of it. Thus 
D, with the wood within it, moves up and down as 
the screw below is turned one way or the other, 
and according to the relative size of the screw 
thread, compared to the number of notches on the 
cog wheel, so D will be elevated at pleasure, and 
the wood within it cut to any degree of tenuity, 
even to so little as the five-hundredth part of an 
inch in thickness. F is an arm of brass,' which 
extends downwards for the purpose of holding the 
spring G— the object of which is to shut in between 
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two of the cogs, and to hold the trheel E firm 
while a section is being made; also, to insure 
steadiness in the wood it^ when the knife passes 
over it. On the outside of D is placed a stud, 
which moves up and down in a groove cut in C, and 
which is seen as a small square black mark on the 
upper part. 

Fig. 2 is the knife employed. A is a frame of 
brass, * five inches and a half long, ground very 
accurately level at the bottom and 8ide--upon this 
is fastened a steel knife, with a broad blade and 
keen edge; it is attadied by a thumb-screw, (a 
section of which is seen at Fig. 3,) at «ach extremity 
of the frame. 

When the machine is to be used, the wood is to 
be prepared by Soaking it in water for some hours, 
according to its condition or hardness, and fixed 
into the square hole prepared for it, so as to stand 
a quarter of an inch above the surface of D — turn 
backwards the screw E, so that D shall descend as 
much as possible. Then oil the surface of A, and 
place the knife and frame. Fig. 2, upon it, (having 
placed the machine upon a table, and standing at 
that end of it nearest A,) — ^slide the knife forward, 
and adjust the height of the wood so as just to 
meet the blade by Sie screw beneath. All is now 
adjusted. Hold back the spring with one finger — 
turn the wheel two or three notches, and let the 
spring fall back again. This having raised the wood 
a trifle, a section may be cut by passing the knife 
quite along over it. Draw the knife back, project 
tiie wood as before, and pass the knife along, and 
a second section is, in like manner, produced; 
and thus until all the wood is shaved away. The 
only care requisite is to have the knife very sharp — 
to hold it steadily by means of the thumb-screws — 
and to regulate the thickness of the cuttings by 
turning the cog wheel, more or less, according to 
circumstances, as may be found best to succeed. 

The sections should generally be about a three- 
hundredth part of an inch in thickness, and as a 
general criterion to know their quality, it may be 
observed, that if they float in water they will be 
good, if not, they must be rejected as useless. A 
regular degree of thickness throughout is also 
requisite. After being cut the sections should be 
cleared of all extraneous matter— if they are from 
the stems of herbaceous plants, soaking for a few 
minutes in a wine glass of warm water will suffice 
— ^if of resinous substances, inmiersion in boiling 
alcohol is advisable ; and boiling nitric acid, sup- 
posing the whole should be hard and fibrous, may 
often be used to advantage. 

Some persons content themselves with the trans- 
verse section of a branch or stem, desiring only to 
witness the general arrangement of the vessels ; 
but these convey only a partial idea of the real 
character of vegetable organization, and, in some 
instances, tend to mislead rather than to instruct, 
as without longitudinal sections the true nature of 
the vessels cannot be ascertained. The philosophic 
inquirer will choose to have three sections, that he 
may examine nature under every aspect — one cut 
transversely, and two longitudinal : one of which is 
to be in the direction of the medullary rays : that 
is, from the centre of the stem to the bark, and the 
other at right angles to this, near the bark. These 
three cuttings will show the state and position of all 
tiie vessels ^oughout. * 



ASPHALTE. 

AsPHAXTE is a species of pitchy or bitummoaf 
stone, which, in ancient times, was much used as a 
cement in building, and whidi, of late years, has 
been r«eommended to public notice, as excellently 
adapted for covering floors, roofs, for flagging, and 
for various othe^ u^frd purposes. 

On examining the valley of Travers, in the Finis- 
sian province of Neufchatd, about the year 1712, 
an ingenious, learned, and speculative Greek, named 
Eirinis, discovered a fine bed of asphaltic rock, 
and, probably from some recollections suggested to 
him by his knowledge of antiquity, began to make 
experiments upon the value of the rock for cementing 
purposes. He describes this rock, or asphalte, as 
he called it, to be '* composed of a mineral sub- 
stance, gelatinous and calorous, more clanmiy and 
glutinous than pitch; not porous, but very solid, 
as its weight indicates; and so repelling the in- 
fluence alike of air, cold, and water, that neither 
can penetrate it ; it is better adapted than any other 
substance to cement and bind buildings and struc- 
tures of every kind; preserving the timber from 
the dry rot, from worms, and the ravages of time ; 
so much so, that exposure to the most inclement 
extremes of weather only renders it the firmer and 
the more enduring." Such is the account given by 
Eirinis of his asphaltic cement ; and he also states 
that its efficacy and durability were tried and proved 
on many buildings in France, Neufchatel, and 
Switzerland. ** Nothing, (says he) can be easier 
than the composition of this cement," and he gives 
directions for melting it as it is taken from the mine, 
and stirring it when melted, mixing with it at the 
same time ten per cent, of pitch, after which it is 
to be spread on the stone or wood to be coated, 
previously heated to a slight degree. 

Such was the first attempt made, in modem times, 
to turn the natural production, called asphalte, to 
service in building. Eirinis was not supported 
properly, however, and the Val de Travers mines, 
though occasionally wrought by succeeding specu- 
lators, have only fallen into competent hands withia 
a very recent period. Count de Sassenay, who had 
acquired the requisite experience by his having been 
for six years the proprietor and manager of the 
Seyssel mines, became, in the beginning ef 1838, 
the proprietor of those of the Valley of Travers, 
in Neufchatel. The Seyssel mines, it is to be 
observed, are also asphaltie, and have been wrought 
for a number of years. But, on e x a min a t ion. 
Count de Sassenay found the Neufchatel mines te 
contain a finer-grained rock, and with two per cent, 
more of bitumen in it than the Seyssel mines. He 
was therefore led to become the purchaser of the 
former, and has established a company at Neuf- 
chatel, with a capital of forty thousand pounds, for 
the working of asphalte, and for its sale in the variotu 
countries around. 

Count de Sassenay states, in the Introduction te 
a little pamphlet which jupplies us with these par- 
ticulars, tiiat there are two kinds of mineral mat- 
ter which go by the name of asphalte, though erro- 
neously so. The first is an earthy concretion of 
gritty, loose texture, to which the Count gives the 
name of biiuminoua molasses and which he ascribes 
to the latest or tertiary formation of rocks. The 
other substance is the true asphalte, which is solid, 
of the color of soot, and is an admixture of bitu- 
men with calcareous or limestone rock of the Jura 
formation, which belongs to the secondary era. 
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Die bitumen is here completely combined or amal- 
nmated with the cah^reons material, and this union 
u piodaotiye of a new homogenona substance, which 
ahtu ii the true atphaltie eementf or aaphalte. 
Bitominona molaase is a mineral substance, compa- 
lattvely abundant on the continent, and haa been 
wrought in several places with the yiew of making 
the same cement, but has not undergone that natu- 
ral admixture with calcareous matter which consti- 
tutes the true aa^^ialte, and hence such yiews have 
not been realised. This is not only stated by Count 
de Sassenay, but by M. Rozet, M. H. Foumel, (a 
noted engineer,) and other obserrers. '* Many ex- 
periments have been made to imitate the cement we 
have mentioned, (that of Seyssel;) but in these 
operations the want of the calcareous matter has 
been attempted to be supplied by substances, which 
absorbing the bitumen, produce a compoution which 
cannot resist the influence of heat or cold, but is 
melted by the sun and cradi:ed by the frost/' The 
Val de Travers, where are found the finest kinds, 
as has been said, of this natural production, formed 
in aQ probability under strong volcanic action, leads 
into the Lake of Neufdiatd. Half-way up the 
monntain-ndes, the asphaltic works aro carried on, 
"The operations,'' says M. Foumel, "are very 
simple, and consist merely in blasting the rock. 
The cavities for the powder are perforated by wimbles 
of about thirty-nine inches in length, one of which 
a man can work aa he would a carpenter'a auger. 
Tbk manner of boring oppears to be applicable only 
to the asphaltic stone, llie labourers can work 
better in winter tiian in summer ; because the rock 
being harder and more condensed in cold weather, 
the powder haa more effect, and the blasting is more 
ext^stve." The rock is in blocks or irregular masses 
not in strata, and there is reason to believe that the 
whole mountain is of asphalte. The manner of pre- 
paring the rock lor cementing purposes is this. 
"Ninety.four parts (weight) of the asphaltic stone, 
pulverised, are ndx^ with six parts of bitumen, 
and melted down in large boilers ; and the mass is 
then poured off, and formed into rectangular cakes, 
which are sold aa the asphaltic cement." It is easily 
re-melted, and instead of losing, gains quality by the 
repetition of Uie process. Of late, however, the plan 
bas been adopted of sending the stone itself to the 
place where it is to be used, and there melting and 
mixing it with the tar immediately before use. This 
saves one melting. The way of using it requires 
little explanation. When melted, the cement is 
merely spread over the desired part equally, and in 
stidi f.hii»V iy»«^ as circumstances may require. In the 
coating of places to be trodden mudi, such as foot- 
ways, terraces, slabs, &c., it is customary to mix 
fine river aand with it, which gives it more sta- 
bility, and a degree of roughness that is not unneces- 
sary. 

We have now to ask if the asphaltic cement has 
been extensively tried, and with what issue. Count 
de Sassenay, when proprietor of the Seyssel mines 
obtained permision to use the cement in the for- 
tifications of Vincennes, Douay, Grenoble, and 
Besan^on. The Minister of War was satisfied by 
the experiment that it would be highly advantageous 
to have the roots, floors, &c. of barrack rooms coated 
both on the score of cleanliness, (inasmuch as the 
cementing was easily washed,) and on account of 
the protection against damp afforded by it. It was 
also found that rats and mice disappeared where the 
cement was laid down. On these facts being ascer- 
tained, the French Minister of War contracted for 



the use of asphalte hi the variona buildings over 
which he had contrd. The extensive commissariat 
magaanes at Bercy, and those which supply the 
garrison of Paris, the rooft, ceilings, and floors of 
the detadied forta at Lyons, tiie arsoud at Douay, 
the new barracks at PeronnCr those at Mont Louis 
and other places, were all supplied with asphaltic 
coatings, in whole or in part. Arohalte was also 
substituted for the stone pavement in some of the 
cavalry barracks. The nnwearibility of the mate- 
rials rendered these experiments most satisfac^ 
tory. [A staircase, coated with the cement by Eirinis 
more than a hundred years ago, still remains, and is 
unmarked, whereas contemporary stone stairs in 
the same building are hollowed out by footmarks.] 
The Ministers of the Marine and of the Interior 
in France followed the example of the War Minister, 
and coated their convict-prisons and other edifices 
with the asphalte, and wim equal satisfaction. 

These things passed very recentiy — subsequentiy, 
indeed, to the year 1832 — when Count de Sassenay 
became proprietor of the Seyssel mines, from which 
the asphaltic cement was procured for the purposes 
mentioned. It was not till 1835 that any experi- 
ment was made upon the use of asphalte for flagging 
thoroughfares. At that time the footway of the 
Pont Royal was coated with the cement, and its 
durability, under the tread of thirty thousand peo- 
ple daily, has amply justified the trial. Since that 
time, the footway of the bridge Du Carousal, the 
footway by the railings of the Tuilleries, other 
footways, and the basin of the fountain in Bichelieu 
Street, have been coated with the asphaltic cement, 
and it has been found to stand equally well the 
''sunmier's heat and winter's snow." The Bel- 
gians have begun also to use the article extensively 
in public works. In several parts of London, por- 
tions of the street for foot passengers have also been 
laid with asphaltum, by way of experiment, and it 
seems to answer all the purpose of flag-stones. 
Various artificial cements, in imitetion of the natu- 
ral asphaltic, have been brought before the public, 
but, on trial, they have been found to crack in 
winter, and to melt in summer — ^in short, to be 
totally inefficient in comparison. The asphaltic 
cement has been used with success in joining stone 
to stone, or metal to stone. As for its use in the 
caulking of vessels, we are not aware what has been 
the result of recent experimento on this point. The 
induration which forms its chief value in coating 
pavements and such places, might be injurious in 
the case of vessels, but an additional proportion of 
tar to the cement would probably amend this fault 
and render it useful there also. 

CUTTINGS IN WATER, 
(Bjuumed from page 142, and coneluded.J 

The art of propagating plants by cuttii^, embraces 
a vast number of very interesting facts, some of 
which will hereafter be noticed as they appropriately 
occur. The method to which we now solicit the 
attention of our ameteur readers is despised by the 
professional gardener, as being beneath his skill 
and attention ; nevertheless it will not be difficult 
to show that the instruction which it conveys is in 
itself amply sufficient to rescue it from contempt, or 
rather to raise it high in the estimation of the lover 
of nature. 

The three spring months comprise the period 
wherein cuttings succeed most freely ; and for the 
reason that they are then inclined to start into 
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growth, and to obey the increasing stimulus of solar 
light ; but they are not inactive daring the summer, 
and many cuttings of the harcl-wooded species 
prosper most when they are placed in a cool 
iitoation late in autumn. They thus retain their 
▼ital power during winter, gradually form a callus, 
or granulated mass, between the bark and wood, 
and finally develop roots when gentiy excited by 
heat in the early sprinjg^. 

A cutting is prepared by passing a knife either 
through or close under a joint or leaf; and it almost 
invariably is found that,* if a young shoot be slipped 
off the parent plant, and carefully trimmed 'at the 
heel to remove asperities, and render the surface 
smooth, roots will oe produced much more freely 
than they would be from any intermediate part; 
for a number of minute embryo buds exist round 
the base of a shoot or twig just at the point of its 
junction with a larger branch. These buds or germs 
seem peculiarly inclined to protrude root processes, 
while those seated among the leaves of tiie upper 
part tend directly to expand into shoots. But when 
a catting is fixed in the soil, whether it be in a spot 
or in the open ground, its progress is concealed, 
and can be only conjectured by the appearance of 
that part which remains above the surface. This forms 
one objection; another is found in the trouble 
which attends the plunging in heat, the covering 
with a hand or bell glass, and the necessity of 
guarding against mouldiness or damping off, by 
frequentiy ren^oving and wiping that glass. A cut- 
ting when placed in a phial of water may fail ; it 
may also decay ; but, if it is to succeed eventually, 
two circumstaDces will become obvious— first, it 
will not flag or droop, though no glass covering be 
put on it ; and second, the water, however long the 
catting remain over it, will show little if any 
tendency to become fetid or offensive. Every one 
must have remarked the extreme ffetor acquired by 
water in which flowers are placed; therefore the 
contrast exhibited by the fluid in which a vegetating 
and growing plant remains during several weeks, 
exposed perhaps to the occasional heat 95-100 
degrees, is equally extraordinary and pleasing ; there 
may be found exceptions ; but they have not come 
under our notice, and we have had not a little ex- 
perience for many years. 

It has long been an observed fact that the olean- 
der (Nerium) will emit roots, if a young green shoot 
of it be placed in a small bottie of water, exposed 
either to the sun-heat of a window or to the warm 
atmosphere of a hot-bed frame or forcing house. It 
frequently happens that a lively shoot, with the 
flower-buds becomfaig visible at its summit, will 
take root in a few weeks, and being then transferred 
to a pot of suitable earth, in heat, will retain and 
expand its flowers, forming a beautiful object in 
minature. 

The succulents root freely ; so does the balsam. 
Of the last-named plant, specimens have been pro- 
duced in a few weeks, with several expanded 
flowers, although the parent plant did not exhibit 
the slightest signs of coming into bloom. Some 
cuttings of the cucumber and melon, taken at the 
third joint from the summits, or indeed from any 
part of the plants, rarely fEiil to root in a few days ; 
and we entertain littie doubt that a stock of suc- 
cession plants for the frames can thus be obtained 
more readily than by any ordinary process ; even 
single leaves protrude a mass of fibres, though it 
has not appeared that any latent bud became ex- 
ited to form a shoot. 



Among multitudes of examples we may cite the 
mints, the French willow, ruellia formosa, all the 
justicias which were subjected to trial, heliotrope, 
petunia, &c. as generally free rooters. Dahlia is 
arbitrary, and so is erytludna crista-galli, or tauri- 
folia ; but they succeed after depositing masses of a 
species of parenchymatous matter. The Gresner- 
eaceae, particularly gloxinia speciosa and Candida, 
rarely fail. The careful observer will perceive 'in 
the two last a ghidual convexity of form at the base 
of the cutting ; it is the origin of the future tuberous 
mass, and from it small glittering fibres emerge 
which appear like glass threads ; nothing can ex- 
ceed the interest possessed by this charming object. 
Among shrubs we have tried successfully the 
common geranium, or pelargonium, the dark China 
rose, begonia, coronilla, &c. 
' Not to dwell upon the instruction to be derived 
from the observation of processes which stand 
revealed to the eye, we do contend that as, in re- 
moving these rooted subjects from their fluid ele- 
ment, no injury is done the slightest fibre or most 
delicate spongeole, a great object is attained ; for 
the plants, if treated with any degree of skill and 
dexterity, strike off at once, and establish them- 
selves in an appropriate soil with the least posoble 
loss of time. 

FIRING GUNPOWDER BY ELECTRICITY. 

Until within these few years one of the most diffi- 
cult and uncertain experiments in electricity was 
the firing of gunpowder. A method of accomplish- 
ing this with great facility and absolute certainty we 
owe to Mr. Sturgeon, who is well known to have 
contributed so Wgely to the development of electri- 
cal science, and the improvement of electrical appa- 
ratus. 

Formerly it was the practice to pass the shock of 
a powerful battery through a tube of water, by 
which means the gunpowder placed between the 
wires of the universal discharger was sometimes 
fired, but more often not — if the shock was too 
powerful the gunpowder was scattered— if the glass 
tube was too small the gunpowder remained un- 
touched, and the glass tube was exploded — if too large 
the shock passed through without effect upon anypart 
of the apparatus, as was the case also when a metal 
wire took the place of the tube of water. 

Arguing from these facts, Mr Sturgeon was led 
to conclude, that the reason why water was at all 
necessary, was because it retarded the electric fluid 
until it had time to act upon the combustible, water 
conducting it with infinite less rapidity then metal- 
thus water, or some similar imperfect conductor, was 
necessary. Also the experiments with the large and 
small gkss tubes, proved that the shock, although 
retarded in its course, must remain concentrated, 
and, therefore, the smaJler the channel of water the 
greater certainty of success, though, at the same 
time, the danger of explosion was materially increa- 
sed. To obviate these difficulties, Mr. Sturgeon 
thought to substitute for the water tubes, a string 
or thread, dipped in water. With so much success 
was this attended, that be was enabled to fire gun- 
powder at all times, with positive certainty and 
safety, even when employing a Leyden jar of not 
more than about a quart capacity. ITie form of one 
machine for this purpose may be seen as follows :— 
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A is a glass rod, supporting a small stand of baked 
wood. B is a button of metal, let into the stand, 
and connected with the chain C. £ is a glass rod, 
fitted in a cap, which is fixed to the foot D. 6 is 
a cap of metal, fitting on the top of the glass rod E. 
Screwed into the top of it is the bent wire F F, 
which is terminated by a little ball 'situated at about 
half an inch from B. H is the wetted thread, (a 
common piece of pack-thread, doubled, about three 
inches long, will do,) to the end of which is fastened 
tiiechain I. 

-Br.— Place some dried gunpowder on the metal 
button B. Wet the thread, and connect one of the 
chains to the outside of a charged Leyden phial, and 
the other to the discharging rod — upon passing the 
shock the gunpowder wUl be fired. 

Ear. — Take away the thread, and put a chain in 
its place— upon passing the shock the gunpowder 
will be scattered, but not inflamed. 

With a dry thread, or one that is too long, the 
shock will not pass at all, but with a little previous 
arrangement the experiment will never fail. It 
may, also, be fired at any distance, with wires of 
appropriate length, and even under water, provided 
only tiiat the connecting wires are covered with a 
tabe of glass,or Indian rubber varnish. 

REVIVAL OP THE INSCRIPTIONS ON 
COINS AND MEDALS. 

^T has been long known though we have not been 
able to ascertain to whom we owe the discovery that 
a coin from which the inscription and the figures 
have been entirely effaced, so as not to present the 
slightest trace of an impression, may have the 
inscription and figure partly or wholly restored by 
phicing it upon a hot iron. In order to perform 
this experiment with the fullest effect, the coin em- 
ployed should be one equally worn down, and in 
which very little of the metal has been worn off 
the hollow parts by which the letters are sur- 
rounded. 

When a coin of this kind, or what is still better, a 
coin on which an illegible trace of the letter stiU 
remains, is placed upon a heated iron, it will be 
seen that an oxidation takes place over its whole 
surface, the film of oxide changing its tint with the 



intensity or continuance of tiie heat. The parts, 
however, where the letters, of the inscription had 
existed, oxidate at a different rate from the sur- 
rounding parts, so that these letters exhibit their 
shape, and become legible in consequence of the 
film of oxide which covers tiiem having a different 
thickness, and therefore reflecting a different tint 
from that of the parts adjacent. The tints thus 
developed sometimes pMs through many orders of 
brilliant colors, particularly pink and green, and 
settle in a bronze, and sometimes a black tint; 
resting>upon the inscription alone. In some cases 
the tint left on the trace of the letters is so very 
faint that it can just be seen, and may be easily 
removed by a slight friction of the finger. 

When the experiment is often repeated with the 
same coin, and the oxidation successively removed 
after each experiment, the film of oxide continues 
to diminish, and at last ceases to make its appearance. 
It recovers the property, however, in the course of 
time. When the coin is first placed upon the heated 
iron, and consequently when the oxidation is ttie 
greatest, a considerable smoke rises from the coin, 
and diminishes like the fihn of oxide by frequent 
repetition. A coin which has ceased to give out 
this smoke, smoked lightly after twelve hours ex- 
posure to the air, having been removed from the 
hot iron at the beginning of that interval, and re- 
placed upon it at the end of it by a pair of pincers. 

From a great number of experiments, it is found 
raised parts of the coin, and in modem coins, that 
the elevated ledge round the inscription oxidate first. 
Thb ledge, in an English shilling of 1816, began 
by exhibiting a brilliant yellow tint before it appeared 
on any other part of the coin. 

In examining a number of old coins, a brilliant 
red globule, accompanied with a smell of sulphur, 
appeared on one or two points of the coin ; and 
sometimes small globules, like those of quicksilver, 
exuded from the surface. Other coins exhaled a 
most intolerable smeU j and an Indian pagoda be- 
came perfectiy black when placed upon the heated iron. 
Such bemg the general facts respecting the oxida- 
tion of coins, it becomes an interesting inquiry to 
determine its cause. If we take a homogeneous 
and uniform piece of silver, and place it upon a 
heated iron, its surface will oxidate equally, if all 
the parts of it are exposed to the same degree of 
heat. A coin, however, differs from a piece of 
silver of uniform texture, as it has been struck witii 
great force during the act of coining. In thi» 
process the sunk parts have obviously been most 
compressed by the prominent parts of the die, and 
the elevated parts least compressed, the metal bemg 
left as it were in its natural condition. A coin, 
tiierefore, is a piece of metal in which the raised 
letters and figures have less density than the other 
parts, and consequently these parts oxidate sooner, 
or at a lower temperature. When the letters 
themselves are rubbed off by use, the parts im- 
mediately below them have also less density than 
the metal which surrounds them, and consequently, 
they receive from heat an oxidation and a color 
different from that of the surrounding surface. 
Hence, the reason is obvious, why the invisible 
letters are revived by oxidation. 

A similar effect takes place in tiie beautiful 
oxidations which are produced on a surface of 
polished steel. When the steel has hard portions, 
called pins by the workmen, the uniform tint of the 
oxide stops near these points, which always display 
ccdors different from the rest of the mass. 
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ne sBoldng of the eoiii» the dimiiMition of its 
fflrM^^^g power, by a repetition of Uka tf^etmao^ 
and the recoTery of tiiaft power by time, seem to 
indicate that tlie iofter parts of tlie metal abaorb 
aometliiog from tibe atmoq>faeve which promotea 
oaddation. Whether thia ia ojjgftk or not, remaina 
to be detwmined. 



THE MECHANICAL POWERS. 

Mbchakical powera are ^mple arrangements by 
wbidi we gain power at the expense of time ; thus, 
a a certain weight can be raised to a certain height 
by unassisted strength, and the same thing is after- 
wards done with one-tenth part of the exertion, 
through the use of a mechimic power, it will be 
lannd to require ten times as much time. In many 
cases, however, loss of time is not to be put in 
competition with the ability to do a thing; and 
since the advantages which the mechanical powers 
afford to man, by enabling him to perform feats 
idiich, without their assistance, would have been 
for ever beyond his reach, are incalculably great, 
the waste of time is overlooked, and is much more 
than balanced in the general result. It is true that 
if there are several small weights, manageable by 
huBtian atrengtii, to be raised to a certain height, it 
maybefuU as convenient to elevate tbem one by 
one, as to take the advantage of the mechanical 
powers in raising them all at once; because the 
same time will be necessMy in botii cases ; but 
suppose we should have an enormous block of stone 
or a great tree to raise ; bodies of this description 
cannot be separated into parts proportionable to the 
human strength, without immense labour nor perhaps 
without rendering them unfit for those purposes 
to which they are to be applied ; hc»ce then the 
great importance of the mechanical powers, by the 
use oi which a man is able to manage with ease a 
wei^ many times greater than himself. 

niare are six mechanic powers, viz. the levir, 
wkeel and aade; the inclined plane; the tcrews 
tkdpullep; eaid the wedge ; out of the whole or a 
part of which, it will be found that every mechani- 
cal engiue or piece of machinery is constructed. 

The Lever bdng the simplest of all the mechanic 
powers, is in general considered the first. It ia an 
inflexiUe rod or bar of any kind, so disposed as to 
turn (m a pivet or prop, which is always called its 
Julerum. It has the weight or resistance to be 
overcome attadied to some one part of its length, 
and the power whidi is to overcome that resistanee 
Implied to another ; and, dnce the i^otoer, resta^aTioe, 
Wki filierum admit of various positacms with regard 
to each other, so is the lever divided into three Idnds 
or modifications, distinguished as the first, second, 
and third kinds of lever. That portion of it whidi 
is contained between the fulcrum and the power, is 
eaUed the actang part or arm of the lever ; and that 
part whidi is between the fhlcmm and resiataaee, its 
resisting part or arm. 

In ti^ lever of the first kind, the fukrum is 
placed between the power and the resistance. A 
poker, in the act of stirring the fire, well illustrates 
this subject ; the bar is the Julerum, the hand the 
power, and the coals the resistance to be overcome. 
Another common application of thia kind of lever 
is the crow-bar, or hand-spike, used for raising a 
large stone or weight. In all these caiea, power is 
gained in proporti(m as t^ distance from the 
fulcrum to the power, or part where the men apply 
their strength, is greater than the diatance from the 



fulcrum to that end under the stone or weight A 
moment 'S reflection vrill show tiie rationale of thia 
fact ; for it is evident that if both the arms of the 
lever be equal, that ia to say, if ite fulcrum be 
midway between the power and weight, no advan* 
tage can be gained by it, because they pass over 
equal spaces in the same time ; and, according to 
the fundamental principle already laid down, at 
advantage or power ie gained, time tntut be loetf 
but, since no time is lost under such circumstances, 
there cannot be any power gained. If now, we 
suppose the fulcrum to be so removed towards the 
weight, as to make the acting arm of the lever 
three times the length of the resisting arm, we shall 
obtain a lever which gains power in the proportion 
of three to one, that is, a single pound-wdght 
applied at the upper end will balance three pounda 
suspended at the other. A pair of scissors consist 
of two levers of this kind, united in one common 
fulcrum; thus the point at which the two levers 
are screwed together is the Mcrum ; the handles to 
which the power of the fingers is applied, are the 
extremities of the acting part of the levers, and the 
cutting part of t^e scissors are the rensting parts 
of tiie levers ; the longer, therefore, the handles, 
and the shorter the points of the scissors, the more 
easily you cut witii them. A person who has any 
hard substance to cut, without any knowledge of 
tlie theory, diminishes as much as possible the 
length of the resisting arms, or cutting part of the 
sdssors, by making use of that part of the instru- 
ment nearest the screw or rivet Snuffers are levers 
of a similar description ; so are most kind of pin- 
cers, the power of which consists in the resisting, 
arm being very short in comparison vdth the acting 
one. 

In tiie lever of l&e second kind, the resistance or 
weight is between the fulcrum and the power. 
Numberless instances of its application daily pre- 
sent themselves to our notice ; amongst which may 
be enumerated the common cutting kni£e, used by 
last and pattern makers, (me end of which is fixed 
to the work-bench by a swivel-hook. Two men 
carrying a load between them, by one or more 
poles, as a sedan chair, or as brewers carrying a 
cask of beer, in which case either the back or front 
man may be considered as the fulcrum, and the 
other as tiie power. Every door which turns upon 
its hinges is a lever of this kind ; the hinges may 
be considered as the fulcrum, or centre of motion, 
the whole door is the weight to be moved, and the 
power is applied to that side on which the handle 
is usually fixed. Nut-crackers, oars, rudders of 
ships, likewise fall under the same division. The 
boat is the weight to be moved, the vrater is the 
fuknmi, and the waterman at the oar is the power. 
The masts oi ships, are also levers of the second 
kind, for the bottom ci t^ vessel is the fulcrum, 
the ship the weight, and the wind acting against the 
sail is t^ moving power. In this kind erf lever the 
power ot advantage is gained in proportion as tht 
distance of "the power is greater than the distance 
of the weight from the fulcrum ; if, for instance, 
the weight hang at one indi from the fulcrum, and 
the power acts at five inches from it, Hie powei 
gainecb is five to one ; because in such a case, the 
power passes over five times as great a space as the 
weight. It is thus evident why there is considerable 
difficulty in pushing open a heavy door, if the hand 
is applied to the part next the hinges, although it 
may be opened with the greatest ease in the u^sal 
method. In the third kind of lever, the fulcru^i » 
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ngthi «t one of the extremities, the weigh t or 
iwiatancc at the other ; and it is now the power 
which is applied between the ftdcnun and resistance. 
As in this case the weight is farther from the centre 
of motion tiian the power, such a lever is nerer 
used, except in cases of absolnte necettitf , as in the 
case of lifting np a ladder perpendiculariy, in order 
to place it a^iinst a wall. The man who raises it 
cannot place his hands on the npper part of the 
ladder ; the power, therefore, is necessarily placed 
moch nearer the fnlcmm than the weigiit ; for the 
hands are the power, the ground the fulcrum, and 
tiie upper part of the ladder the weight. The use 
of the common fire-tongs is another example, but 
the circumstance that principallj gives ^is lerer 
importance is, diat the limbs of men and animab 
are actuated by it ; for the bones are tiie lerers 
wbSe the joints are ^e fulcra, and the musdes 
which give motion to the limbs, or produce the 
power, are inserted and act close to the jofadts, 
while the action is produced at the extremities ; the 
consequence of such an arrangement is, that al- 
> tixragh the muscles must necessarilj exert an 
enormous contractide force to produce great action 
at the extremities, yet a celerky of motion ensues 
which could not be equally well provided for in any 
odier manner. We adduce one examj^ in illus- 
tration of tiiis fiwt. In lifting a wei^t with the 
hand, the lower part of the arm becomes a lever of 
the third kind; the dbow is tiie fulcrum; the 
muscles of the fleshy part of the arm the power; 
and as these are nearer to the elbow than the hand 
it is necessary tiiat theif power should exceed the 
weight to be raised. The disadvantage, however, 
with respect to power, is more than compensated by 
the convenience resulting from this structure of tiM 
arm ; and it is no doubt that which is best adapted 
to enable it to perform its various functions. F^m 
these observations it must appear, that although 
this arrangement must be mentioned as a modifica- 
tion of the lever, it cannot, in strictness, be called 
a mechanical power ; since its resisting arm is in aU 
cases, except one, longer tiian the acting arm, and 
that one case is equal to it, on which account it 
never ean gain power, but in most instances must 
lose it 

(Continued on page 155.^ 



COPPER IN AMMONIA. 

BT J. MACCULLOCH, M.O.F.R.8.F.L.8. 

It is an unaccountable omission of chemists, not 
to have observed that copper is soluble in ammonia; 
I mean, of course, in the metallic state. This so- 
lution takes place rapidly in the hmt at wfaidi the 
water of ammonia boils. The water is decomposed 
during the process, for the purpose of oxidating the 
metal, and hydrogen is obtained. 

This fact may be tamed to use in the arts. Gold 
trinkets, snch as chains, are often made of a very 
inferior alloy; and in this country, I believe, they 
are never better than eighteen carat gold. They ot 
course require to be colored, to use tiie jewelkr's 
torn. This is done by dissolviBg the copper of the 
alloy to a certain depth on the surface ; so that, 
after this operation, the metal is in fioct gilded, 
nothing but pure gold being visible. The ooat of 
pure gold is thus so slight, that it easily wears •ff 
hi use ; so tiiat the operation, of deaning, (as it is 
supposed to be by the owners), requires to be fre- 



quently performed, and this ia done by a Ikcah pro- 
oesa ef solution, or cokiring. 

The netiiod used by the artists is the appfication 
of a mixture of neutrid salt, intended to disengage 
nitric aeid, with the assistance of heat. In what- 
ever manner, however, this is managed, tikere is 
much gold also dissolved in tiie oper a tion ; so much 
indeed, that wlkere nradi work of this roAxae is 
performed, the quantity of metal rescued ftom tiie 
solutions amounts to a very considenable quantity 
annually. Artists are accused of doing this witii 
fraudulent views ; with wliat truth I shdl not pre- 
tend to say. Whatever the fact may be as to this, a 
few repetitions of the coloriiu^ process are suffidoit 
to destroy the finer kinds of workmanriiip, to the 
great regret of our ladies. 

Baling in nnmonia it a safe substitute for tills 
pemidous process, as it dissolves tiie eopper firom 
tte alloy, and leaves in tiie same manner, a gflded 
or yellow surface. It has the advantage that it can 
be performed by ttiy one, without tiie neces^ of 
tmjdoyfaig an artist. 



MISCELLANIES. , 

A Correspondent informs us, that he has found 
that simple munersion in hot water will effectually 
fix photMfenic drawings, tiie paper for which has 
been made by nitrate of silver only, and that this 
paper is very sensitive. 

liferent Speciea qf SHlhuorfne^—The Ml im- 
port^ from India is by no means the production of 
the larva of only one spedes of moth. MM. 
Heifer and Hugon have given the following list of 
the insects, the silk of which is known in commerce. 

1. Bamhyx mori. The common silkworm. 

2. Bombyx religious ^ (Helf.) Assam, llie co- 
eoon of this phaUena has a finer filament, more 
gloss, and is softer to the touch than timt of tiie 
former. The larva lives on the banyan tree, (Fieui 
reHgioea,) 

3. Satumin& tilhetiea^ (Hdf.) it ftmnd in fbt 
movttadns near SiDiet and Dacca ; tiie cocoons aro 
very large. 

4. Satumia papia, (Idnn^ Hie most oommoii 
of the Indian si&worms. Tiie silk most highly 
prized in Europe is its produce. In its wild state 
the larva feeds on tiie jujube phmt. fZizyphue 
JujubOt) and on the Terminalia alatOt from which 
tkffi inhabitants gather the cocoons. It has hot been 
reared m Europe, but M. Heifer found that it could 
bear domestieation wdl. 

15. Satumia aeeamensiSf (Helf.) from Mooga in 
Ass«m« Its larva li found on the Laurw obhm^ 
fblia and the Teranthera maerophftla. This insect 
produces five generations hi the year ; the cocoons 
cotteeted twice dming the winter, are the finest and 
DMst abundant. 

6. PhalcBna eynthia, (Drury,) a spedes com- 
monly reared tiira«ghout Hindoostan for produemg 
sttk 3 the larva feeds on the Bieinme, grows rapi<tty, 
and is very hatxly ; its silk is cowse, bot strong, so 
that a dress made hmn it lasts for more than a per- 
son's life, and siidi dresses are transmitted from 
mother to daughter. 

It is emamcmitf considered tiiat Indian is inferior 
to Eurafean silk, but this more from tiie skrrenly 
way the worms are reared in the East thanfifom any 
inferiority in tiie staple. Attention is now mudi 
attracted to the subject hi India, and ere long thai 
produce will most probably rival in quality that fttm 
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Aetitm qf Water on Melted Gfaft.— Mr. Piurkei, 
in his Euays, has adyerted to some appeanmeet 
produced b j water flung upon glass i^en in the 
furnace, which appear eztremelj strange, although 
they were related to him by the most undisputed 
authorities. 

If a small quantity, eren a pint of water, were 
to be thrown into a crucible of glass in a melted, 
or rather melting state, while the scum or sandiver 
is upon its sprfituM, the water would be conrerted 
instantly into steam, so that an explosion would 
tske place ; and if the quantity of water were more 
considerable, the furnace would probably be blown 
down. 

But when the sandirer has been scummed off, 
and the glass in quiet Vision, if water is thrown on 
it, the globules dance upon the surface of the 
melted glass for a considerable time, like so many 
globules of quicksilver upon a drum head, while the 
drummer is beating it. 

There is, howerer, a similar appearance to this 
that takes place in iron; for water evaporates 
sooner from a plate of iron that is heated to redness 
only, than from a plate that has been brought to a 
wel^ng heat, or very nearly to the heat necessary 
to melt it, 

But in the manufacture of black bottles, it fre- 
quently happens, that while the workmen are 
employed in moulding and blowing the bottles, that 
the glass, or metal as it is called, becomes too cold 
to work, so that they find it necessary to desire the 
firemen to throw in cold and increase the heat. 

This, however carefully it may be done, will 
sometimes produce so much dust that the surfeice of 
glass becomes covered with coal dust. When this 
accident occurs, it occasions such a motion within 
the melting pot, that the glass appears as if it were 
actually boiling ; and if the metal was used in this 
stete, every bottle would be speckled throughout 
and full of air bubbles. 

Now, as it would be very inconvenient to wait for 
the whole of this coaly dust to be consum^ by the 
fire, and, besides, it might occasion the glass to 
boil over the edges of the melting pot, the work- 
men have to endeavour to discover a^ easy and 
effectual remedy for this accident ; and this remedy 
is no other than common water. 

Whenever this circumstance teices place, the 
workmen throw a little water into each of the 
melting pots. This water has the effect, not only of 
stilling the boiling of the glass immediately, but it 
also renders the metal as smooth and pure as 
before. 

Mr. Parkes considers this curious and almost 
mstantaneous effect, as probably owing to the water 
becoming decomposed, and affording its oxygen to 
the coal dust, and thus converting it into carbonic 
add gas, which immediately escapes and is dissipated 
in the atmosphere. 

Single Remedy to Purffy Water. — It is not so 
generally know as it ought to be, that pounded 
alum possesses the property of purifj^ing water. A 
large teble-spoonful of pulverized idum, sprinkled 
into a hogshead of water, (the water stirred round 
at the time,) will, after a lapse of a few hours, by 
predpiteting to the bottom the impure partides, so 
purify it that it will be found to possess nearly all 
the ft'eshness and clearness of the finest spring 
water. A pailful, containing four gallons, may be 
purified by a single tea-spoonful. 



Carbonate qf Potash Jrom Green and 2hy Plants, 
— ^M. Becquerel has made some experimente on the 
manufacture of potash. The comparative analysis 
of a great number of adies have proved that those of 
green wood yield a mudi grmter proportion of 
saline matter than dry wood. This difference 
is especially striking with the ashes of fern; 
the ley of the ashes contains a mixture of sub- 
carbonate and sulphate of potash ; the propor- 
tion of the former varies from 0*45 to 0*65 ; it 
is this variation which causes the great difference of 
quality and price in potash of commerce; it 
becomes, therefore, very important, in the manu- 
facture of potash, to separate the sulphate with 
which the subcarbonate is mixed. M. Becquerel 
effected this by concentrating the solution to spec, 
grav. about 1*4, and allowing it to cool : the greater 
part of the sulphate of potash crystallises on cool- 
ing, and the sdine matter which remains in solution 
contains afterwards 0*90 of subcarbonate. M. Bec- 
querd has also ascertained, by his numerous analysis 
of different kinds of ashes, that those of the lime- 
burner contain very little sulphate of potash, which 
is undoubtedly due to the action of tiie lime upon 
the sulphate of potash, with the assistance of duur- 
cod. This fact, M. Becquerel remarks, may lead 
to some advantage, by adding lime to the wood, 
the ashes of which are intended for the manufacture 
of potash. 

Filtering Machine.^^'take a large flower-pot, and 
put either a piece of sponge or some cleanly washed 
moss (Sphagnum is to be preferred) over the hole at 
the bottom. Fill the pot ) fiill with a mixture of 
equd parts of clean sharp sand and charcod broken 
into pieces about the size of peas. On this lay a 
piece of linen or woollen doth, large enough to 
hang over the ddes of the pot. Pour the water to be 
filtered into the basin formed by the cloth, and it 
will come out pure through the sponge in the bottom. 
The doth must be frequently taken out and washed, 
as must the sand and charcod, and the piece of 
sponge or moss in the bottom. The larger the pot, 
tlie more complete will be the filtration. The char- 
cod is easily procured, by burning a few pieces of 
wood in a slow fire. This is the cheapest descrip- 
tion of filter which we know of. — Gardener's Mag. 

QUERIES. 

109— What is Kyan*s anti-dry rot composition ? Answered 
inpage 156 

110— What is the best receipt for permanent ink for writing 
on linen without preparation ? Arutoered inpage 207. 

Ill — How is the Koniophostic light, as shown at the Surrey 
Zoological Gardens, produced ? Aruicered in page 1 88. 

112 — ^What points of comparative difference are there be- 
tween common and voltaic electricity ? Annoered in page 
160. 

113— How are fflass seals, bread seals, and gum seals 
made ? Amvoeredin page 1 84. 

114— If you place a pail of water in a fresh-painted room a 
film of oil will come on the surface. What is the reason ot 
it ? Anticered in page 207. 

115— How are the cc^red flames of rocket stars, and other 
fire woiAs, produced ? Answered in pages 256 and 328. 

116— When an effervescing draught is mixed in a tumbler, 
and stirred with a'^spoon or glass rod, this striking the edge 
of the glass emits a different sound as the effervescence pro- 
ceeds. Why is this? Answered in page HOV. 

117— How are straw hats whitened ? Answered in page 
160. 

118— How is bees' wax bleached? Answered in page 
160. 

119— How are essential oils diatUIed ? Answered in page 
859. 
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THE STILL. 



DISTILL/^TION. 



The term distillation is understood to signify the 
process of purifying liquids by boiling, or first 
converting them into steam, and condensing that 
steam afterwards — by which means those impurities, 
which are not of a volatile nature, are retained in 
the still or vessel in- which the boiling is carried on, 
while the steam itself containa the more ethereal 
particles of the original mass. 

In its application to the purposes 'of life, distil- 
lation is of the utmost importance and extent, and 
would naturally be divided into various sections, 
according to the nature of the product required. 
Thus the distillation of ardent spirits — of acids — 
of essential oils-r-snd of bituminous substances, as 
in the manufactitire of tar, coal gas, &c., are pro- 
cesses, similar in principle, and in the apparatus 
employed, howWer much they may vary in detail 
and manipulatuon. 

In consideriifig this process it is first necessary to 
describe The Still, or, as it was once called, The 
Alembic, 

A is the body of the still— it is shaped, set in 
brick-work, and furnished with a fire place, in the 

BECOND; EDITION. 



same manner as a common brewing copper, except 
that it is contracted at the top into a narrow orifice, 
only sufficient for a man to creep in should such be 
requisite. B is the head, which fits closely over the 
upper part of A. The head is continued without 
an open joint till it arrives at C, which is the mouth 
of the worm, or condenser. The worm proceeds 
in a spiral form from the top to the bottom of the 
worm tub D — here it passes through, the wood of 
the tub, ending in a short piece, called the nose. 
E is a can to receive the condensed steam, which 
during the process passes from the worm. F is a 
pipe connected with the cistern K, to keep the 
worm tub supplied with cold water. 6 is another 
pipe, fastened to the upper part of the tub, and 
carried through the floor to take off the warm or 
waste water. H is the fire place. I a trunk or shoot, 
to carry away the impure liquid re m ai n in g in the 
still after the spirit is extracted from it. J is the 
coal hole. K the water cistern, which may be at 
any convenient distance or situation. 

The process is as follows :— The liquid, for 
example beer, is put into the vessel A, until about 
two-thirds full. The head B is put on so as to 
unite well with the body, and also with the mouth 
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of the worm C. The jobits are now lutedy that is, 
illed up well with the following 

CEMENT, OR LUTE. 

1 lb. of whitening. 

1 lb. of flour. 

^ lb. of salt— and 

Water to make it into a stiff dough. 

This is the composition used by all the spiri* 
distillers. It is hard, not liable to crack or peel off, 
and is the better for keeping. The apparatus is 
now prepared for working. The fire is urged, 
imtil the contents of A nearly boil, which is known 
by a few drops passing fron; the worm. Great care 
is now requisite lest the still should boil over, or as 
it is technically called, should run foul. The fire 
being watched, the still will gradually become in a 
boiling state, and the steam pass more rapidly into 
the worm, and consequently the condensed spirit 
come more rapidly from the nose of it into the 
can placed beneath. The distiller now damps the 
fire somewhat, and opens the cock seen in the lower 
end of the pipe F, thus supplying the worm 
tub with cold water. This when first admitted 
plays against the bottom of the worm, cooling as 
much as possible the spirit as it passes out — 
becoming itself proportionably heated. Its specific 
gravity being thereby lessened it ascends, cooling 
the worm in its progress upwards — ^for it will be 
remarked, that the cooling of the worm, and con- 
sequent heating of the water in contact with it, is 
gradually progressive; and as the spirit within is 
cold only when about to run away, so the water 
arrives at its full heat when at the top of the worm 
tub. In this heated state, the water being no longer 
useful for condensation, it passes off by the pipe G. 
The duty levied upon spirituous liquors is so 
great — the quantity consumed so enormous — and 
the facilities of the manufacture, and after disposal 
of them sd great, that the excise regulations rela- 
tive to distillation are necessarily numerous and 
vexatious. Thus no person is allowed to use a still 
of a capacity greater than seven quarts, without 
giving notice and registering the same ; if to^ be 
used only for the extracting of essential oils, acids, 
ammonia, or other product, not to be used after- 
wards as a drinkable article, a few cautionary regu- 
lations are alt that the owner will be subjected to : 
but the utmost severity of inspection attends the 
rectifier, and malt distiller, to prevent infringement 
of the law, and to protect the revenue. For ex- 
ample, the rectifier must have one still, at least of 
120 gallons — give notice when he is about to work 
—when not at work, the head of the still is locked 
by a staple, or chain, passing over it to a beam 
above, and the fire-place door is also kept fastened 
up by the exciseman. The distiller charges the 
still when he {aeases, and sends a notice in writing 
six houfs previously, to inform the officer that he 
is about to work at a certain hour the next morning* 
The exciseman comes — measures the contents — 
locks down the head with an iron b^ across it, as 
represented in the plate ~ unlocks the fire-place, 
and fastens up the discharging cock at the bottom 
of the stiH. In the evening, when the whole 
operation is done, the headj and fire-place are 
fikstened up as at first. 

The first proceeds, or the spirit which runs im- 
mediately after the boiling commences, is very 
dtrong, and remains so for some considerable time — 
k then gradually becomes weaker and weaker, until 
it last it contains but little spirit, and ^^-^t mn- 



taminated with some of the impurities of the residQe 
in the stilL This weak impure spirit is called /«tiiilt, 
and is set aside for re-distillation. When the whole 
spirit is extracted, the liquid remaining in the stiU 
is called ^ent wathi and is either given to pigs and 
cows, or started from the drains as useless. 

The circumstances which most engage the atten- 
tion of the distiller are, first, to look occasionally at 
the luting, and to repair it in case of a leakage. 
Secondly, to know when the still is about to boiL 
This he ascertains in a curious manner: viz. by 
putting a drop of candle grease upon the ball of the 
head, and others at regular intervals of about 
one foot each upwards, and along the neck. When 
that drop at the top bend of tibe neck melts, the 
steam is passing over, and the fire is carefully 
watehed — ^when all of the spots are melted, the 
still boils. Thirdly, his care is to obtain the spirit 
quite coldf the supply of water being regulated so 
as to bring the spirit to a temperature of not greater 
than 60° Fahrenheit ; and fourthly, to waste no 
spirit by stopping the process too soon ; this is 
ascertained by throwing a spoonful of the feints 
then passing into the fire ; if it suddenly inflames 
it is known still to contain spirit. This, however, 
though the usual practice, is not a criterion, because 
common water thrown upon a hot fire will, by being 
instantly decomposed, flame in like manner. The 
better practice is to throw a little on the head of the 
still ; this being hot, changes the liquid thrown upon 
it into vapour — if this catehes fire, upon the ap- 
plication of a candle, it is known to be worth pre- 
serving. 

(Continued on page 206^ 



THE OXIDATION OF COPPER-PLATES. 

The oxidation of copper-plates is a matter of very 
great importance in the arts ; nor are the printers 
aware of the injury whicli these sustain in conse- 
quence of it. It is usual, in all great and expensive 
works, not to ^rint more impressions at once than 
are required for the present demand, when the 
plates are laid aside till they are again wanted. 
Thus they are often kept for many years; while, 
after each operation, they acquire an iridescent oxi- 
dated surface, which is removed by the hand of the 
operator in the first inking. A scale is thus repeat- 
edly removed from the plate, to the great injury of 
all the finer lines— producing bad impressions, and, 
together with ordinary injury from the hand and the 
chalk, at length rendering it what is technically called 
rotton and useless. 

The mere operation of inking must, in time, wear 
out any platej even in the most careful hands ; but 
this evil would be diminished by preventing the oxi- 
dation in question ; which, in some cases, produces 
a far thicker crust than would be imagined, and as, 
in itself, sufficient to be a cause of very serious injury 
to the distances and fainter parts. 

;rhis evil might be diminished by printing more 
impressions at one time : but, where it is necessary 
to lay the plate aside, it might be .jntirely prevented 
by varnishing. For this purpose, common lac var- 
nish is easUy appUed ; and it can be removed, when 
requisite, by spirits of wine. The varnish of 
caoutehouc might abo be used for tie same pnrpoae. 



Digitized by 



Google 



MAGAZINE OF SCIENCE. 



155 



THE MECHANICAL POWERS. 

(Resumed from page 151, and concluded.) 

The Wheel and Axle is the next mechanical 
power to be considered ; it must be kncrwn to every 
reader who has seen a Tillage well ; for it is by this 
power that the bucket is drawn up, although in such 
cases, mstead of a wheel attached to the axle, there 
is generally only a crooked handle, which answers 
the purpose of winding the rope round the axle, 
and dius raising the bucket. It is evident, however, 
that this crooked handle is equivalent to a wheel ; 
for the handle describes a cirde as it revolves, while 
the straight piece which is united to the axle 
corresponds with the spoke of a wheel. This 
power may be resolved into a lever ; in fact, what 
IB it but a lever moving round an axle ? and always 
retaining the effect gained during every part of the 
motion, by means of a rope wound round the butt 
end of the axle ; the spoke of the wheel being the 
long arm of the lever, and the half diameter of the 
axle its short arm. The axle is not in itself a 
mechanical power, for it is as impotent as a lever, 
whose fulcrum is in the centre ; but add to it the 
wheel, and we have a power which will increase in 
proportion as the circumference of the wheel ex- 
ceeds that of the axle. This arises firom the velocity 
of the circumference being so much greater than 
tiiat of the axle, as it is further from tiie centre of 
motion ; for the wheel describes a great circle in 
the same space of time that the axle describes a 
small one ; therefore the power is increased in the 
same proportion as the circumference of the wheel 
is greater than that of the axle. Those who have 
ever drawn a bucket from a well by this machine, 
most have observed, that as the bucket ascended 
nearer the top the difficulty increased : such an effect 
must necessarily follow from the views we have just 
ofiered ; for whenever the rope coils more than once 
the length of the axle, the difference between its cir- 
cumference and that of the wheel is necessarily 
diminished. To the principle of the wheel and axle 
may be referred the capstan, windlass, and all those 
numerous kinds of cranes which are to be seen at 
the different wharfs on the banks of the river Thames. 
It is scarcely necessary to add, that the force of the 
windmill depends upon a similar power. The tread- 
ndn fumiBhes another striking example. The wheel 
and axle is sometimes used to multiply motion, in- 
stead of to gain power, as in the multiplying wheel 
of the common jack, to which it is applied when the 
weight cannot conveniently have a long line of 
descent ; a heavy weight is in this case made to act 
upon the axle, whUe the wheel, by its greatest cir- 
cumference, vrinds up a much longer quantity 
of line than the simple descent of the weight could 
require, and thos the machine is made to go much 
longer without winding than it otherwise would do. 
The Pulley is a power of very extensive applica- 
tion. Every one must have seen a pulley ; it is a 
circular and flat piece of wood or metal, with a 
string which runs in a groove round it. Where, 
however, this is fixed, it cannot afford any power 
to raise a wdght ; for it is evident, that, in order to 
raise it, the power must be greater than the weight 
and that if the rope be pulled down one inch, the 
weight will only aseend the same space; con- 
sequently, there cannot be any mechaiiical advan- 
tage from the arrangement. This, however, is not 
the case where the pulley is not fixed. Suppose 
one end of the rope be fastened to a hook in the 



ceiling and that to the moveable pulley on the rope 
a cask be attached, is it not evident that the . hand 
applied to the other extremity of the rope will sus- 
tain it more easily than if it held the cask suspended 
to a cord without a pulley ? Experience shows that 
this is the fact, and theory explains it by suggesting 
that the fixed hook sustains half the weight, and 
that the hand, therefore, has only the other half to 
sustain. The hook will also afford the same assis* 
tance in raising the weight as in sustaining it ; if 
the hand has but one half the weight to sustain, it 
will also have only one half the weight to raise ; but 
observe, that in raising the weight, the velocity of 
the hand mtust be double that of the cask ; for in 
order to ndse the weight one inch, the hand must 
draw each of the strings one inch ; the whole string 
is therefore shortened two inches, while the weight 
is raised only one. Pulleys then act on the same 
principle as the lever, the deficiency of strength of 
the power being compensated by its superior velo- 
city. It will follow, from these premises, that the 
greater the number of pulleys connected by a string 
tiie more easily the weight is raised, as the difficulty 
is divided amongst the number of strings, or rather 
of parts into which the string is divided by the 
pulleys. Several pulleys, thus connected, form 
what is called a system, or tackle of pulleys. They 
may have been seen suspended from cranes, to raise 
goods into warehouses, and in ships to draw up the 
sails. 

The Inclined Plane is a mechanic power which 
is seldom used in the construction of machinery,, 
but applies more particularly to the moving or 
raising of loads upon slopes or hills, as in rolling a 
cask up or down a sloping plank into or out of a 
cart or cellar, or drawing a carriage up a sloping 
road or hill, all which operations are performed with 
less exertion than would be required if the same 
load were lifted perpendicularly. It is a power 
which cannot be resolved into that of the lever ; it 
is a distinct principle, 'and those writers who have 
attempted to simplify the mechanical powers, have 
been obliged to acknowledge the inclined plane as 
elementary. The method of estimating the advan- 
tage gained by this mechanical power is very easy ; 
for just as much as the length of the plane exceeds 
its perpendicular height, so much is the advantage 
gained ; if, for instance, its length be three times 
greater than its height, a weight could be drawn to 
its summit with a third part of the strength required 
for lifting it up at the end ; but, in accordance with 
the principle so frequently alluded to, such a power 
will be at the expense of time, for there will be 
three times more space to pass over. The reason 
why horses are eased by taking a zigzag direction, 
in ascending or descenduig a steep hUl, will appear 
from the preceding account of the action of the 
inclined plane, because in this way the effective 
length of the inclining surface is increased while its 
height remains the same. 

The Wedge is rather a compound, than a distinct 
mechanical power ; since it is composed of two in- 
clined planes, and in action frequently performs the 
functions of a lever. It is sometimes employed in 
raising bodies, thus the largest ship may be raised 
to a small height by driving a wedge below it ; but 
its more common application is that of dividing and 
cleaving bodies. As an elevator, it resembles ex- j 
actly the inclined plane ; for the action is obviousl^^r 
the very same, whether the wedge be pushed und^nd 
the load, or the load be drawn over the wedge. Fne- 
when the wedge is drawn forward, the percussi* 



Digitized by V^jOOQICJ^ 



156 



MAGAZINE OF SCIENCE. 



f 



tremor excited destroys, for an instant, the adhesion 
or friction at its sides, and augments prodigiously 
the effect. From this principle chiefly is derived 
the power of the wedge in rending wood and other 
suhstances. It then acts besides as a lever, insinuat- 
ing itself into the cleft as fast as the parts are opened 
by the vibrating concussion. To bring the action of 
the wedge, therefore, under a strict calculation, 
would be extremely difficult, if not impossible. Its 
effects are chiefly discovered by experience. All the 
various kinds of cutting tools, such as axes, knives, 
chisels, saws, planes, and files are only different 
modifications of the wedge. 

The Screw is a most efficient mechanic power, 
and is of great force and general application. It is 
in reality nothing more than an incUned plane formed 
round a cylinder, instead of being a continued 
straight line. Its power is, therefore, estimated by 
taking its circumference, and dividing this by the 
distance between any two of its threads ; for what is 
taking the circumference of a screw, but another 
mode of measuring the length of the inclined plane 
which wraps round it? and taking the distance 
between one thread and the next to it, is but mea- 
suring the rite of that inclined plane in such length; 
and from the properties of the inclined plane, it 
follows, that the closer the threads of a screw are to- 
gether in proportion to its diameter, the greater will 
be the power gained by it. 

ANTI.DRY ROT. 

The dry rot is a plant called by botanists meruHus 
lachrymarut which is, alas, too common on the inside 
of wainscottings, where there is not a free citculation 
of air, in the hollow trunks of trees, beams, ship 
timber, &c. It first appears like a soft, very light, 
cottony mass, of a white color ; afterwards it throws 
out yellow or orange-colored veins, which at last 
become reddish brown, and distil as it were drops 
of water, filled with minute ferruginous sporules or 
seeds, which, by the liquid, are conveyed to other 
parts of the trunk ; and thus the dreadful contagion 
is propagated far and wide, and the original 
timber broken up into perfect dust, its destruction 
being occasioned not merely by the growth of the 
plant itself, but accelerated by the moisture thus in- 
troduced. 

The principle upon which all anti-dry rot prepara- 
tions must be formed is, that vegetable life should 
be destroyed, and yet that the woody fibre should 
not be injured — and to fulfil both these conditions 
nothing but a solution of corrosive sublimate is found 
to answer, and this in proportion to the degree of 
perfection with which the various bodies are satura- 
ted by the drug ; thus for cordage, canvas, and 
wood under certain eircumstances, it is sufficient, 
but it has yet to be proved how for it may be effica- 
cious for large beams of timber, as this must depend 
upon the fact of penetration. 

The following remarks are extracted from the 
evidence taken before the Commissioners appointed 
to examine into the efficacy of Mr. Kyan's process. 
''All the persons examined, who have used the 
prepared wood, are of opinion that the process ren- 
ders the ordinary length of time for seasoning timber 
unnecessary. Sir Robert Smirke, however, thinks 
^ that while timber of large scantling may be used 
dfthe sooner for it, still it would not supersede the 
It tffual length of time for seasoning wood for joiners' 

at prl^." 

As to the strength of the solution, with a view to 
At expense, there has been great inconsistency in 



the statements made to the Commissioners* Hie 
solution for the experiment at Somerset Honse, 
consisted of 224 pounds corrosive sublimate to 
1,062 gallons of water, being rather more then 1 
pound of corrosive sublimate to 5 gallons (Mf water, 
(the proportion last named by Mr. Kyan,) the prioa 
of the corrosive sublimate at the time of thl^ 
experiment being 3«. 7d. per pound. It was stated 
by Mr. Kyan that the solution loses none of ita 
strength, and becomes in no way altered by the 
immersion of the timber ; and the greater part of 
the solution in the tank, at the time of the Com- 
missioners' visit to Mr. Kyan's premises, was stated 
to have been in use some years. 

" Two bottles of the solution used for the ex.* 
periment at Somerset House were sent to Professor 
Faraday, one having been filled before the immer- 
sion of the timber, and the other afterwards ; and 
he has stated that tiiey contain the same proporticma 
of corrosive sublimate in solution. 

** On the point of expense, it may be proper to 
observe that the additional cost of building the 
Samuel Enderbey, a ship 420 tons, entirely of die 
prepared timber, was 240/.; and it appears that 
the Board of Admiralty have agreed to pay at the 
rate of lbs. a load extra for such as may be used in 
the construction of the Linnet. 

*' As to the salubrity of the process, the evidence 
proves It to have produced no ill effect upon the health 
of the workmen, who have used the prepared tim^ 
ber for ship building or other purposes. It, however, 
appears that great caution is requisite in preparing 
the solution, and in the use of the process. 

y With regard to its effects on the health of 
ships' crew, the Commissioners observe that the 
Samuel Enderbey, which was completely built with 
prepared timber last year, sailed last October for the 
South Seas ; and in three accounts received from 
apprentices on board her, (none others have come to 
hand) one of which was dated Ut. 3° S., long. 24° 
30 W., the crew was mentioned as being all wdl* 
Another ship, the John Palmer, was extensivdy 
repaired in the autumn of 1833 with new timbera 
aud new topsides from the light- water mark ; the 
interior was also new from the lower deck upwards ; 
and the whole of the timber used for these works, 
as also the plank used for the men's fitted sleeping 
berths, were prepared on Mr. Kyan's plan. I'wo 
accounts received from the master since she sailed, 
one dated on the Line, and the other from the 
Straits of Timor, state that the crew were all well. 

** The Commissioners consider it desirable to avoid 
any risk, by placing provisions in direct contact with 
the prepared wood ; and they suggest that ropes and 
sails being much handled by seamen, the raw mate- 
rial of them when prepared, should be washed, prior 
to being manufactured. 

*' As to the alleged increased purity of bilge water 
in ships built of the prepared timber, some that was 
pumped out of the Samuel Enderbey last autumn, 
* was perfectly sweet.' " 



THE INDIAN BLOW-PIPE. 

Wren a native of Macoushi goes in quest of fea- 
thered or other game, he seldom carries his bow 
and arrows. It is the blow-pipe he then uses. 
This extraordinary tube of death, is, perhaps, one 
of the greatest natural curiosities in Guiana. It is 
not found in the country of Macoushi. Tliose 
Indians tell you tliat it grows to the south-west of 
them in the wilds which extend betwixt them and 
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the Bio Negro. The reed miut grow to an amazing 
length, as the part the In^ns use is from ten to 
eleven feet long, and no tapering can be perceived 
in it, one end being as thick as &e other. It is of 
a br^t yellow color, perfectly smooth both inside 
and oat It grows hollow ; nor is there the least 
appearance of a knot throughout the whole extent, 
llie natives call it ourah. This of itself, is too 
slender to answer the end of a blow-'pipe ; but there 
ia a species of palm, burger and stronger, and com- 
mon in Guiana, and this the Indians make use of 
as a case, in which they put the ourah. It is brown, 
susceptible of a fine polish, and appears as if it had 
joints five or six inches from each other. It is 
called samourah^ and the pulp inside is easily 
extracted, by steeping it for a few days in water. 
Thus the ourah and samourah, one within the othe* , 
form the blow«pipe of Guiana. The end which is 
applied to the mouth is tied round with a email 
silk-grass cord, to prevent its splitting; and the 
other end, which is apt to strike against the ground, 
is secured by the seed of the acuero fruit, cut hori- 
zontally through the middle, with a hole made in 
the end, through which is put the extremity of the 
Mow-pipe. It is fastened on with string on the out- 
side, and the inside is filled up with wild bees' wax. 
The arrow is from nine to ten inches long. It is 
made out of the leaf of a species of palm-tree, called 
eoueouriie, hard and brittle, and pointed as sharp as 
a. needle. About an inch of the pointed end is 
poisoned with the wourali. The other end is burnt, 
to make it still harder, and wild cotton is put round 
it for about an inch and a half. It requires con- 
siderable practice to put on this cotton well. It 
must just be large enough to fit the hollow of the 
tube, and taper off to nothing downwards. They 
tie it on with a thread of the silk grass, to prevent 
its slipping off the arrow. 

With a quiver of poisoned arrows slung over his 
shoulder, and with his blow-pipe in his hand, in the 
same position as a soldier carries his musket, the 
Macoushi Indian advances towards the forest in quest 
of powises, maroudis, waracabas, and other feathered 
game. 

These generally sit high up in the tall and tufted 
trees, but still are not out of the Indian's reach ; 
fcv his blow-pipe, at its greatest elevation, will send 
an arrow 300 feet. Silent as midnight he steals under 
them, and so cautiously does he tread the ground 
that the fallen leaves rustle not beneath his feet. 
His ears are open to the least sound, while his eye, 
keen as that of the lynx, is employed in finding out 
tbe game in the thickest shade. Often he imitates 
their cry, and decoys them from tree to tree, till they 
are within reach of his tube. Then taking a poisoned 
arrow from his quiver he puts it in the blow-pipe, 
and collects his breath for the fatal puff. About 
two feet from the end through which he blows, there 
are fastened two teeth of the acouri, and these serve 
bim for a sight. Silent and swift the arrow flies, 
and seldom fails to pierce the object at which it is 
sent. Sometimes the wounded bird remains in the 
same tree where it was shot, and in three minutes 
ftOls down at the Indian's feet. Should he take 
wing, his flight is of short duration, and the Indian, 
following the direction he has gone, is sure to find 
him dead. It is natural to imagme that, when a 
slight wound only is inflicted, the game will make 
its escape. Far otherwise ; the woorali poison almost 
instantaneously mixes with blood or water, so that 
if you wet your finger, and dash it along the poisoned 
arrow in the quickest manner possible, you are sure 



to carry off some of the pmson. Though three 
minutes generally elapse before the convulsions come 
on in the wounded bird still a stupor evidently 
takes place sooner, and this stupor manifests itsetf 
by an apparent unwillingness in the bird to move. 

The Indian, on his return home, carefdlly suspends 
his blow-pipe from the top of his spiral roof, seldom 
placing it in an oblique position, iMt it should re. 
ceive a cast. 

DRAINING LAND BY STEAM POWER. 

Thb draining of land by steam power has been ex- 
tensively adopted in the fens of Lincolnshire, Cam- 
bridgeshire, and Bedfordshire, and with immense 
advantage. A steam engine of lO-horse power 
has been found sufficient to drain a district compris- 
ing 1,000 acres of land, and the water can always 
be kept down to any given distance below the plants. 
If rain fall in excess, the water is thrown off by the 
engine ; if the veather is dry, the sluices can be 
opened, and water let in from the river. The en- 
gines are required to work four months out of the 
twelve, at intervals varying with the season, where 
the districts are large ; the expense of drainage by 
steam power is about la, 6J. per acre. The first 
cost of the work varies with the different nature of 
the substrata, but generally it amounts to 20«. per 
acre for the machuiery and buildings. An engine 
of 40-hor8e power, and scoop-wheel for draining, 
and requisite buildings, costs about ;^4,000, and is 
capable of draining 4,000 acres of land. In many 
places in the fens, land has been purchased at from 
£\(i to £2Q per acre, which has been so much im- 
proved by drainage as to be worth if60 or if70 per 
acre. The following list shows the number of steam- 
engines employed for this puipose in England : — 
Deeping Fen, near Spalding, Lmcolnshire, contain- 
ing 25,000 acres, is drained by two engines of 80 
and 60-horse power. March West Fen, in Cam- 
bridgeshire, containing 3,600 acres, by one engine 
of 40-horse power. Misserton Moss, with Ever- 
ton and Graingley Cars, containing about 6,000 
acres, effectually drained by one engine of 40-horse 
power littleport Fen, near Ely, about 28,000 acres, 
drained by two steam engines of 30 or 40-horse 
power each. Before steam was used there were 75 
wind-engines in this district, a few of which are still 
retained. Middle Fen, near Soham, Cambridge- 
shire, containing 7,000 acres, drained by an engine 
of 60-horse power. Water-Beach Level, between 
Ely and Cambridgeshire, containing 5,600 acres, by 
a steam engine of 60-horse power. Magdalen Fen, 
near Lynn, in Norfolk, contains upwards of 4,000 
acres, and is completely drained by a steam engine 
of 40-hor8e power. March Fen district, Cambridge- 
shire, of 2,700 acres, is kept in the finest possible 
state of drainage by a 30-horse power engine. Felt- 
well Fen, near Brandon, 2,400 acres, by an engine 
of 20-horse power. Soham Mere, Cambridgeshire, 
formerly, as its name implies, a lake, of 1,600 acres 
drained by a 40-horse power engine— the lift at this 
place being very considerable. 

ARTESIAN WELLS. 
This is the term bestowed on springs of water, 
formed by perforating the earth with bojiifg-rods, 
uutil a subterranean body of water _\^ reached, 
whose sources are higher then the FisselT^^e** *^* 
operation takes phice. The effor%ht, t^ ^^^J 
makes to reach its own level cau^ejg^.-4-O ascend 
above the surface, and thuajustipply of this ne- 
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cessftiy element is often obtained in districts 
otherwise destitute. The term is derived from 
Artoit a province of France, where water is chiefly 
obtained by boring. 

The question as to whence Artesian wells derive 
their supplies is one of the most interesting con- 
nected with the subject. The vapours of the at- 
mosphere form one of their sources. A few hours 
after heavy rains, the miners of Cornwall observe 
a considerable augmentation in the water contained 
in some of their deepest pits. The fountain of Nismes, 
in France, throws out, when lowest, about 280 
gallons per minute ; but if heavy rain falls in the 
north-west, although at a distance of seven or eight 
miles, its volume is increased to upwards of 2000 
gallons. Hie temperature, however, is scarcely 
changed by this great additional quantity ; thus 
proving that it passes with great rapidity by channels 
situated very deeply below the surfiice. 

The fountain of Vaucluse, likewise in the south of 
France, if it received all the rain which fell during 
the whole year, on an extent of thirty square leagues, 
would not obtain a supply adequate to the yearly 
issue which it pours forth. When it rises from its 
subterranean bed, it in reality forms a river ; and the 
volume of its waters when at its lowest is estimated 
at 480 square yards per minute, which at times is 
swelled to 1494 square yards. Its mean volume in 
962 square yards. This fountain, it is clear, most 
obtain its waters from some more abundant source 
than the percolation of rain water through the pores 
and fissures of the earth. Its reservoirs, also, must 
be capable of containing a great mass of fluid, and 
the channels by which it flows must be large enough 
to contain a subterranean river. 

These reservoirs and these channels are created 
by fractures in great areas of stratified rock, occa- 
sioned by the action of a mighty power, which, at 
some period, has broken them in various directions. 
In some cases, these cavities actually withdraw from 
the surface considerable rivers. The Guadiana loses 
itself in a flat country, in the midst of a vast prairie ; 
and when a Spaniard hears an Englishman or a 
Frenchman speaking of the bridges of their respective 
countries, he will tell them that their is one in Estre- 
madura on which 100,000 cattle can graze. The 
Meuse and several other rivers in France also disap- 
pear in the same manner ; some being sucked in by 
apertures in their bed, situated at various distances 
along the course of the stream. In the Austrian 
dominions, the river Poick pursues its course in the 
cavern of Adelsberg, where its waters lose themselves 
and re-appear several times. This cavern has been 
penetrated for the space of two leagues from its 
entrance, at which point a lake presents itself which 
has not yet been crossed, Humboldt mentions a 
cavern in South America, about twenty-five yards 
high and twenty-seven or twenty-eight broad, which 
the traveller can penetrate for 800 yards, into whose 
recesses are rolled the waters of a stream above ten 
yards wide. The grotto of Windborg, in Saxony, 
is also a remarkable instance of the extent of the 
earth's internal communications, being connected 
with the cavern of Cresfield, from which it is some 
leagues distant. 

"K^ Artesian fountain at Tours recently pre- 
sented some phenomena proving the existence of an 
extensive jg^d complete line of subterranean com- 
municati<£ fQ^In January, 1831, the vertical tube 
hy whioU gtii ^ waters of this fountain ascended 
was sh^lnedsa little more than four yards, on 
which its volam^'Hfms immediately augmented a 



third ; but tliis sudden mcrease rendered the water 
less clear than usuaL During many hours there were 
brought to the surface, from a depth of above 110 
yards, various substances, among which were recog- 
nised twigs of hawthorn, several inches in length, 
blackened by their long stay in the water— stalks 
and roots of marshy plants — and seeds of various 
kinds, in a state which showed that they had be^ m 
the water since the harvest, and, consequently, that 
about four months had been spent in performing 
their hidden voyage. SheUs, and other deposits 
which a small river, or stream of fresh water, leaves 
when it overflows its banks, were also brought up 
during the increased action of the fountain, proving 
the fi^eedom with which they circulated at the depths 
below. 

An instance is mentioned by M. Arago in the 
' Annuaire,' for 1835, of one of these subterranean 
rivers being reached by some workmen who were 
boring for water close to the Barriere de Fontaine- 
bleau, at Paris. As usual, the progress of the work 
was slow, but, all at once, the boring-rod descended 
nearly eight yards. When they attempted to with- 
draw it, it was evident that it was suspended in a 
body of water whose current was so strong as to 
occasion the instrument to oscillate in a particolar 
direction. 

The temperature of Artesian springs is invariably 
higher in proportion as their depth increases. The 
deepest of which we have seen any statement is near 
Dieppe, and is about 340 yards below the surface. 
A well formed near Perpignan produces about 425 
gallons per minute ; and one at Tours ascends more 
than two yards above the surface, and gives 342 
gallons per minute. 

In France, the waters of Artesian springs are 
sometimes made the moving power in com-nuUs. 
At Frontes, near Aire, the waters of ten Artesian 
springs put in motion the wheels of a large mill, and 
act besides upon the bellows and forge hammer of a 
nail manufactory. At Tours, a well of nearly 150 
yards in depth pours 225 gdlons per minute into 
the troughs of a wheel seven yards in diameter, which 
is the moving power of an extensive silk manufactory. 
Besides their general utility in irrigations, and for 
purposes of domestic comfort and salubrity, the 
water of Artesian springs has been specially applied 
with advantage for other useful objects. The work- 
shops of M. Buckmarm, in Wurtemburg, are warmed 
by means of water conveyed in pipes from an Arte- 
sian spring, the temperature of whose source is con- 
siderably higher than that of the atmosphere. M. 
Arago also states that there are green-houses whose 
temperature is kept up by means of the circulation 
of a constant volume of Artesian waters. At Erfurt 
they are used in the formation of artificial beds of 
cress, which produce ^12,000 a-year. In the north 
of France, the reservoirs in which the flax is steeped 
which is destined to be employed in the manufacture 
of lace and the finer descriptions of linen, are sup- 
plied by Artesian springs, whose waters, being re- 
markably clear and of equable temperature, dissolve 
the vegetable matter vrith the- least injury ta the 
most valuable properties of the plant. In fish-pre- 
serves it is often found that the fish are killed both^ 
by the severity of the winter and the excessive heat^ 
of summer ; but this effect of the inequality of i^sfi 
seasons has been prevented at the fish-pon(^2«f 
of Montmorency, near Paris, by fumishm^ d^^ 
abundantly with Artesian waters. . ' ^ ' 

wixt thr 
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CASTS OF LEAVES OF PLANTS. 

Vert accurate casts of leaves of plants may be pre- 
pared by a Tcry simple process. A quantity of line 
grained sand, in rather a moist state, must be pro- 
Tidedi on the surface of which a leaf selected for 
casting from should be laid, in the most natural 
position the taste of the artist can effect, by bank- 
ing up the sand beneath its more elevated parts by 
the lateral pressure of the blade of a knife ; when 
thus the leaf has been supported in every part, its 
surface should, by means of a broad camel hair 
pencil, be covered over by a thin coating of wax and 
burgundy pitch, rendered fluid by heat: the leaf 
being now removed from the sand and dipx>ed into 
cold water the wax becomes hard, and at tiie same 
time sufficiently tough to allow the leaf being ripped 
off from the wax mould, without altering the form 
of ^ latter. The wax mould is now placed on the 
sand, and banked up in every part, as the leaf at 
first was ; and then an edge or border being raised 
«r sand aroond the leaf, at a sufficient distance, very 
thin plaster of PAris is then poured over the leaf, 
and a camel-hair pencil is used to brush the fluid 
plaster into every hollow on the surface, and exclude 
air-bubbles. As soon as the plaster is set, it will be 
found on taking it up from the sand, that the heat 
generated daring the setting of the plaster, will have 
softened the wax, and that the same may be dexter- 
ously rolled up from the impression thereof on the 
plaster; and thus the most beautiful and perfect 
moulds may be obtained for making any number of 
plaster casts in relievo, of the leaf which has been 
selected. 

ON MOUTH GLUE, AND JOINING 
SHEETS OF DRAWING PAPER. 

Mouth glue is the best substance hitherto known 
for joining several sheets of paper together, when 
a single sheet is not of sufficient size to hold the 



This glue is in fact nothing but the common glue 
scented, in order to take away the disagreeable 
smell and taste. For this purpose, 4 oz. of the best 
English glue is broken to pieces, put into a glazed 
earthen or stone ware pipkin, and is floated with 
<Jold water : after remaing two or three days, the 
superfluous water is poured off, and the moistened 
and softened glue melted on a slow fire : when mel- 
ted, 2 oz. of common sugar is added by degrees, 
and some also add a spoonful of lemon juice — ^but 
this appears ^useless. The melted glue is then 
poured out on a marble slab, about 18 inches square 
or even a wooden slab of the same size, a wall of 
wax being first made round the slab, and the whole 
rubbed with a rag well soaked with sweet oil. The 
mouth glue is left for four or five days to set, or 
until it can be removed in a cake, which is usually 
a quarter of an inch thick. After this a napkin, 
folded in four, is placed on a board, and being put 
over the glue, the whole is turned, so that the glue 
may Ke upon the napkin ; another of Which, also 
folded in four, is warmed and placed on the cake of 
0ne, and on that a board and weight. The cake is 
turned several times a day, for a fortnight, and each 
time covered with a warm napkin. At the expira- 
tion of this time it should be sufficiently firm to 
stand on its edge without bending ; but by no means 
^ brittle. The greater the weight it is pressed IHth, 
* the thinner does the cake become. When suffi- 
^ ciently dry, the cake is to be cut with scissors ; and 



the pieces which are generally three indies lomg, 
eight or nine lines wide, and one Une thick, are 
placed on the napldns so as not to touch one aaoHier, 
The use of the weight is to prevent the curling up 
of the glue as it dries, and the napkins to absorb tha 
oil it ti^es firom the mould. 

The two pieces of paper which are to be jcnned, 
are to be cut very straight with a penknife ind tted 
rale ; and if the paper is sufficiency thick, hoiQi the 
edges may, by an expert artist, be cut half-wsy 
through, so as not to increase the thickness. U 
this is not the case, the sheets are to be laid so that 
the slight bur made by the knife may be as little 
perceived as possible, which is done by putting one 
sheet with its right face, t.«. that on which the paper 
mark is read aright uppermost, and the other sheet 
with the other hce uppermost; then cutting the 
edge, and afterwards turning them so that both may 
have their right figure uppermost, and with tiieir edges 
overlapping one another about a line or two, and a 
slip of paper, also cut very straight, is laid on the 
under sheet, so as to meet the edge of the upper as 
close as possible. Both sheets, and this slip, are 
kept in tiieir places by rules loaded with weights, 
and nicks are made on each side to show if any de- 
rangement takes place. A piece of the glue, ^arp- 
ened at the pomt, being then hdd in the mouUi, 
between the teed, for tJ^'ee or four minutes, is to be 
taken out and rabbed between the edges of the paper 
in the middle of the joining, for about the breadth of 
an inch and a half. This bemg d5ne as quickly and 
lightly as the artist can, a piece of paper is put on 
the joining, and the place is rabbed with an ivory 
knife, or the handle of an office penknife. A fresh 
piece on one side of this joining is then glued in 
the same manner ; and then one on the other side, 
and so on alternately, first one side and then the 
other, until the whole of the edges are joined. The 
paper is to be shifted a little on the table each time, 
that it may not be accidentally glued to it, by the 
oozing of any part of the glue ; and care must be 
taken that the glue be not rabbed too hard on the 
paper. 

This operation, which requires great neatness, is 
best done when the sheet which is to be undermost 
lies next the artist. Many, for fear of having a 
pucker in the joint, begin at the end next the left 
hand and proceed to the right. 

Moitture in Plants, — ^The quantity of simple 
moisture, or rather of pure water which some plants 
raise from the earth is uncommonly great. Tliis is 
beautifully exemplified in the organization of some 
creeping plants, in which the moisture is fluently 
conveyed the distance of forty, or fifty, or a hundred 
yards, befbre it reaches the leaves or fruit, or 
perhaps the assimilating organs of the vegetable. 
A plant of this sort having been accidently cut 
across, continued to pour out pure, limpid, and 
tasteless water, in such a quantity as to fill a wine- 
glass in about half an hour. 

Method qf impregnating Water with Iron.'^ 
Place a few pieces of sUver coin, alternating with 
pieces of sheet iron, in water. It will soon acquire 
a chalybeate taste, and a yellowish hue, and in 
twenty.four hours flakes of oxide of iron will appear. 
Hence if we replenish with water a vessel in whidi 
such pile is placed, after eadi draught, we may 
have a competent substitute for a chalybeate spring. 

Clean copper-plates alternating with iron, or a 
dean copper wire entwined on an iron rod, wo^ld 
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produce the same effect ; but as the copper also 
yields an oxide, which is poisonous, it is safer to 
employ silver. 

Remarkable Propagation qf TFtiuf.— Whilst the 
bells were ringing to church at Albany, on the 12th 
of July, 1829, a yery violent gust of wind from 
the south-east passed over the town. This gust 
passed over New York, which is to the souti^ of 
Albany, when the service had proceeded for some 
time : so that this south wind was rendered evident 
in the northern town an hour nearly before it was 
felt at the southern position ; and it had been pro- 
pagated from north to south in the direction ex- 
actly contrary to that in which it blew. 

Franklin remarked, that violent north-west winds 
in the United States frequently had their origin in 
the quarter towards which they passed, and was 
inclined to attribute them to great and sudden 
alterations in the atmosphere of the Gulf of Mexico. 
To explain the present instance in the same manner, 
a diminution in the atmospheric pressure to the 
north of Albany must be considered as having 
occurred. — Ann, de Chime, 

ANSWERS TO QUERIES. 

60. — Whif do lobsters become red by boiling ? Be- 
cause particles of the shell in lobsters experience, 
by the effect of heat in boiling, a change of position, 
which renders them fit to absorb idl the rays of 
light, except the red which they reflect. 

72. — What is the reason that a razor cuts better 
after being dipped in hot water ? Because the heat, 
by expanding the metal, in a great degree obliterates 
the irregularities of the edge of the instrument. 

73. — Why do the sun-beams extinguish a fire? 
Because the air being rarified by the sun's heat a 
sufficiency of it does not reach the fire — on the 
contrary, when the air is coldest the fire bums 
brightest, it being then best supplied with oxygen. 

75. — Why does the freezing qf Jlesh preserve it 
from putrrfaction ? Because one of the necessary 
conditions of putrefaction is a certain degree of 
temperature, and as this is above the freezing point, 
of course flesh when colder than that cannot become 
putrescent. 

76. — When a sudden thaw comes why are the 
outside walls qf our houses covered with hoarfrost? 
Because the walls cannot be restored so suddenly 
to a warmer state as the air, therefore any particles 
of moisture settling upon them will, for a time, be 
frozen, although a general thaw may have com- 
menced around. 

83. — Is there any method to preserve steel goods 
from rust ? A thin coating of caoutchouc is re- 
commended. It is an excellent preservative of iron 
and steel articles from the action of the air and 
moisture ; its unalterability, consistence when heated, 
adhesion to iron and steel, and facility of removal, 
renders it an admirable substance for this purpose. 
The caoutchouc is to be melted in a close vessel, 
that it may not inflame. It will require nearly the 
temperature of fusing lead, and must be stirred to 
prevent burning. Mix some oil with the caout- 
chouc, which renders it easily applicable ; and leaves 
the substance, when dry, as a firm varnish, imper- 
vious to moisture. This, when required, may easily 
be- removed by a soft brush, dipped in warm oil of 
turpentine. b. s. f. 



[Mr. Pepys preserved steel goods by a fiur more 
philosophical method — ^that is, by merdy wrapping 
them in zinc foil. He found that a table knife, with 
a piece of zinc wrapped round it, was preserved 
from rust, though soiJced for a month in sea water, 
while another knife, not connected with zinc, waa 
very much corroded. This is available where the 
last receipt is not, particularly in the exportation 
of cutlery. Table knives are best kept from rust 
by having the ferules made of zinc, or, if not in 
use, by being wrapped in zinc foil, or in a cloth with 
pieces of zinc. Knife boxes, scissor sheaths, sword 
cases, &c., should always be made of zinc. — Ed.] 

90. — Is there any method qf removing stains or 
yellow spots from books or prints, that have been 
contracted by damp f Dissolve chloride of soda in 
water, and wash it over the print, &c., which will 
restore much of its original clearness of color; 
and, unless the mixture be very strong, the texture 
of (iie paper and color of the ink will not be 
injured. 

104. — What sort qf gum or glue do the modellers 
in card-board use? Common gum, mixed with 
flake white or whitening, till the whole is of a thick 
pasty consistence. 

109. — What is Kyan*s anti-dry rot composition? 
Answered on page 156. 

112. — What points qf comparative deference are 
there between common and voltaic electricity? 
Common electricity makes gold leaves diverge, vol- 
taic does not. Common electricity decomposes 
water with difficulty, voltaic very readily does so. 
In common electricity when any decomposition 
takes place, the elements do not seek particular 
poles or parts of the apparatus, in voltaic they 
always do. 

117. — How are straw hats whitened? They are 
first washed with soap and water, and then placed 
in a box along with burning sulphur for an hour. 

118. — How is bees* -wax bleached? By being 
rolled out into very thin ribbons, and spread for 
some time upon the grass-— that it may be exposed 
to the sun and wind. 



To the Editor. 

Sib. — ^The enormous price charged by opticians for 
covered copper wire, and a desire to diminish as 
much as possible the expense of electro-magnetic 
studies, induces me to inform your readers how 
they may get it cheaper. 

Those who cover bonnet wire charge about 6^. 
per pound. It is only necessary then to discover 
a wire coverer, and supply him with the copper 
wire : as, thus, it will not cost one-third the op- 
tician's charge. A man of this description, whose 
name is Green, and who lives near the western end 
of Quaker Street, Spitalfields, covered lately 2^ 
pounds of copper with silk for Zs. 6d. The first 
cost of the wire, which was No. 16, was Is, 3d, 
per pound — ^thus I had 2^ pounds of well-covered 
wire for 6s. 7id, Smaller wire in proportum. 
When covered with cotton it is about 4d, per pound 
less. — ^I remain, your's respectfully, 6. f. 

55, Great Pre$cot Street 

P.S. Though this letter was once inserted in the 
'' Annals f of Electricity," it will not diminish its 
utilily here. 
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MICROSCOPES. 



Tbeab are two prinoipal Tarieties of the Micro- 
scope, tiie Single Mieroacopet or Monnted Iieiu, 
and the Confound Micraaeqpe. 

The Sim^ Micronope ia a little instniment, 
intended to render the use of a simple lens more 
convement and less Jbtiguing. In respeot to the 
clearness and distinctuess of the image, no other 
magnifyixig instroment can be compared with it. 
The others excel it only in the degree of their mag- 
nifying power, and in the size of their fields of 
vision. The constmction of the instroment, as 
figured in the plate, No. 1, is amplj sufficient for 
all the purposes of microscopical scientific investi- 
gation. It is represented with the barrel A, &c., 
appertaining to a compound instrument; but it 



becomes a Simple Microscope by merely unscrewing 
the barrel at the lower end, leaving on, or ialse 
screwing in its place, a sing^ lens. 

Let A be a tube of four inches long, placed 
vertically, and shaped like a frustrum of a cone at 
its lower extremity ; into the narrower end of this, 
at C, is inserted a lens of short focus, which is 
called the object g^ass. The two lenses, which form 
the eye-glass, are adapted to the opposite end of the 
tube by means of a short tube B, which slides up 
and down within the principal one, as seen in 
section in Fig. 2. The whole of the inner surfaces 
of these tubes are painted black, but not with a 
glossy color, in order to intercept all the rays 
which do not pass directly through the various 
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lenses. C is a horizontal ann, connected with the 
vpright support by means of a screw at D. This 
arm supports the lens tube, or body of the in- 
strument. Upon the upright support is seen the 
object frame, which is capable of motion up and 
down, and may be fixed at any point by the screw 
at the back of it. The part underneath the lens is 
a ring of brass, into which it is necessary that a 
common piece of plate glass should fit, or a small 
watch glass is extremely convenient for viewing 
solutions, living insects, &c. Across this part the 
various sliders of objects are placed ; and, as will 
be. seen, are capable of lateral motion in every 
direction, to adjust them to the proper focus. F is 
a reflector, suspended upon and moveable in a 
frame, that thus it may be turned so as to reflect the 
Jight either of the sun, or of a candle. G is the box, 
serving as a stand, and being furnished with a drawer 
to hold the various parts of the instrument when not 
in use. 

Fig. 2 shows a section of the body. 
Fig. 3 is a moveable double-convex lens, which is 
used to illuminate the surface of opaque objects by 
transmitted or direct light. It fits into a hole made 
in the object frame, and sometimes is famished with 
its own distinct stand. It is placed between the 
light, and the object to be examined. 

Fig. 4 is a semi-circular metallic reflector, to be 
screwed upon the lower end of the tube, beneath the 
lens at C, Fig. 1 — ^to reflect the light which passes 
upwards from £ on to any opaque object placed 
upon the frame to be examined — as, by day-light, 
the lens No. 3, cannot always be so conveniently 
used, because it then acts as a burning glass — that is, 
if used to converge the sun's rays. 

Fig. 5 is a small pair of steel forceps, to be used 
for the purpose of holding any small object intended 
for examination. It is moveable backwards and 
forwards in its socket, as well as up and down by a 
joint, at the end of a stem, which fits a hole made 
•in front of the object frame. At the other end of 
the forceps is a needle, with a small piece of ivory 
screwed upon it near the end, which is black- 
ened on one side, while the other remains white ; 
both the ivory and needle point are for the holding 
of such obje^s as it may be most convenient thus to 
examine. 

Fig. 6 is a pair of hand forceps, for the purpose 
of taking up an object from the table, &c. It is 
made of a piece of thin brass, cut into proper shape, 
■and doubled or rivetted at the heel. As too much 
light is to be deprecated in using the microscope, *it 
is usefrd to have a diaphragm, such as a piece of fine 
gold-beater's skin, fastened to a frame or ring in 
such ft manner that it may readily be attached under 
the object frame, and thus, by softening the light 
and preventing any unnatural glare, render the object 
more clearly definable. 

The following observations on the comparative 
merits of various descriptions of Microscopes, from 
Raspail's ** Oi^ganic Chemistry,'' are so true, and of 
such general value, that we quote them, rather than 
put his ideas into other words, as must be the case 
if we did not. 

«The greater part of modem writers on the 
microscope^ addressing themselves to the public 
whose approbation they courted, or to judges whose 
favor they solicited, although equally incapable of 
estimating the value of observations — these writera, 
I say, could find no better warrant for the exactness 
of tiieir statements than tke high character of the 
Hiicroscopes which they liad used. * We observed 



this,' they write in their essays, ' with the beautifol 
microscope of Adams — with the excellent micro- 
scope of Selligue — with the incomparable micro- 
scope of Arnica ;' and all the world is charmed witii 
the incontestible discovery made by the help of such 
powerful instnmients. There is in these pompous 
announcements a nuxture of charlatanism and sim- 
plicity. These authora make use of a form of lan- 
guage which their predecessors had used before them ; 
it was the customary passport to the crown which 
credulity was about to award them. I presented 
myself, with observations made by a rade instra- 
ment, a single lens of the value of 2 fr. (Is. 8d.) 
mounted in a copper frame, fastened into a block of 
wood ; and I had the audacity to attack the splendid 
observations of our rich philosophers. It was a 
desperate contest, as might be exf^cted when unpro- 
tected poverty ventured to knock at the gates of the 
sanctuary in which science was enshrined by fortune. 
The principles which I then laid down having been 
since generally admitted, it will be sufficient to state 
them shortly. 

"With a single mounted lens, a magnifying 
power of 150 diameters may be obtained. The rays 
of light, having but two surfaces to traverse, only 
twice experience the abberations of sphericity and 
refrangibility. Therefore it is obvious that the image 
will be sharper and more clear than with aiiy other 
microscope. 

•* But it will be said, with the compound micro- 
scope we obtain a power of from 1000 to 2000 
diameters. What a superiority is here ! this would 
be in some degree true, if, along with these enor- 
mous enlargements, the image preserved the sharp- 
ness and clearness which it has when seen by a 
single lens. But this is altogether impossible with 
a power of even 800 diameters ; for the rays having 
so many surfaces to traverse in the compound mi- 
croscope, consequently suffer so much loss, that 
the image which the eye perceives has a certain 
confusion which fatigues it, and prevents any thing 
more from being thus discovered than by the single 
lens. Clearness is a sufficient compensation for the 
want of enlargement. What does it signify to me 
in fact, if you show me giants when I can scarcely 
distinguish them in the mist ? 

" Besides, if we could suppose that instruments 
of such power could give us images as distinct as 
their makers promise, the superiority of the com- 
pound microscope will not be so marvellous as it 
appears to be, if the difference be reduced to its 
most simple expression. For, with an enlargement 
of 1000, the compound microscope would only 
enlarge the object six times as much as the single 
lens of the simple microscope ; and this is an ad- 
vantage which attention and the habit of observing 
will in a very complete manner supply. Besides, 
the great difference of size which we find in an 
organ, accordhig to the species from which it; is 
taken, tends also to diminish the importance of mis 
advantage, and to render it, so to speak, accidentaL 
For the organ which in one species was inapprecia- 
ble by a single lens, I have found in ano^er spe- 
cies possessed of such dimensions, that it has ap- 
peared to me possible to dissect it by the aid of t^e 
simple microscope. 

"The advantages of compound microscopes in 
general, over simple ones, consist in enlarging the 
field of vision — in obtaining a great magnifying 
power while the object is at a greater distance from 
the object-glass — and in permitting the dissection 
of the object to be performed as by direct vision. 
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** But I repeat, that these advantages are not 
such that the value of these observations depends 
on them. I possess a good compound microscope, 
and have had within my reach the best microscopes, 
and yet I still willingly recur to my modest mounted 
lens, and sometimes give it the preference to any 
other. It ought to b^ recollected that the beau- 
tiAil observations of Swammerdam were almost 
all made with a single lens.'' 

WATER AS AN ALIMENT. 

Rain Watery when collected in the open fields, is 
certainly the purest natural water, being produced 
as it were by a natural distillation. When, however, 
it is collected near large towns, it derives some 
impregnation from the smoky and contaminated 
atmosphere through which it falls ; and if allowed 
to come in contact with the houses, will be found 
to contain calcareous matter ; in which case it ought 
never to be used without being previously boiled 
and strained. Hippocrates gave this advice ; and 
M. Margraaf, of Beiiin, hs^ shown the wisdom 
of the precaution, by a satisfactory series of experi- 
ments. 

Spring Water , in addition to the substances 
detected in rain water, generally contains a small 
portion of muriate of soda, and frequently other 
salts: but the larger springs are purer than the 
smaller ones ; and those wluch occur in primitive 
countries, and in silicious, rocks, or beds of gravel, 
necessarily contain the least impregnation. An im- 
portant practical distinction has been founded upon 
the fact, that the water of some springs dissolves 
soap, while that of others decomposes* and curdles 
it; the former has been termed soft, the latter hard, 
water. Soft water is a more powerful solvent of all 
vegetable matters, and is consequently to be pre- 
ferred for domestic as well as medicinal purposes. 
The brewer knows well, from experience, how much 
more readily and copiously soft water will dissolve 
• the extractive matter of his malt ; and the house- 
wife does not require to be told, that hard water is 
incapable of making good tea. Sulphate of lime is 
the salt which generally imparts the quality of hard- 
ness to water ; and it has been said tiiat its presence 
will sometimes occasion an uneasy sense of "weight 
^ m a weak stomach. The quantity of this salt varies 
considerably ; but, in general, it appears that the 
proportion of five grains in a pint of water will con- 
stitute hardness, unfit for washing with soap, and 
for many other purposes of domestic use. Animals 
i^pear to be more sensible of the impurities of 
water than man. Horses, by an instmctive sagacity, 
always prefer soft water ; and when, by necessity or 
inattention, they are confined to the -use of that 
which ia hard, their coats become rough and ill- 
conditioned, and they are frequently attacked with 
the gripes. Pigeons are also known to refuse hard, 
atcer they have been accustomed to soft water. 

River Water, — This bemg derived from the con- 
flux of numerous springs with rain water, generallj 
possesses considerable purity ; that the proportion of 
its saline contents should be small, is easily explained 
by the precipitation which must necessarily take 
place from the union of diflferent solutions : it is, 
however, liable to hold in suspension particles of 
earthy matter, which impair its transparency, and 
sometimes its salubrity. This is apparently the 
case with the Seine, the Ganges, and the Nile : but 
as the impurities are, for the most part, only sus- 
pended, and not truly dissolved , mere rest, or fil- 



tration will therefore restore to it its original purity. 
The chemist, therefore, after such a process, would 
be unable to distinguish water at London from that 
at Hampton Court. There exists a popular belief, 
that the water of the Thames is peculiarly adapted 
for the brewery of porter ; it is only necessary to 
observe, that such water is never used in the Lon- 
don breweries. The vapid taste ofriver, when com- 
pared with spring water, depends upon the loss of air 
and carbonic acid, from its long exposure. 

Well Water is essentially the same as spring 
water, being derived from the same source ; it is, 
however, more liable to impurity from its stagna- 
tion or slow infiltration : hence our old wells fur- 
nish much purer water than those which are more 
recent, as the soluble particles are gradually washed 
away. Mr. Dalton observes, that the more any 
spring is drawn from, the softer the vrater wiU 
become. 

Sqft Water has been supposed to be unwhole- 
some, and in particular to produce bronchocele, 
from the prevalence of that disease' in the Alps ; 
but it does not appear upon what principle its insa- 
lubrity can depend. The same strumous affection 
occurs at Sumatra, where ice and snow are never 
seen ; while, on the contrary, the disease is quite 
unknown in Chili and Thibet, although the rivers 
of those countries are supplied by the melting of 
the snow with which the mountains are covered. 
The same observations will apply to ice water. The 
trials of Captain Cook, in his voyage round the 
world, prove its wholesomeness beyond a doubt : in 
the high southern latitudes he found a salutary 
supply of fresh water in the ice of the sea. ** This 
melted ice, " says Sir John Pringle, " was not only 
sweet but soft, and so wholesome as to show the 
fidlacy of human reasoning, unsupported by experi- 
ments.'' When immediately melted, snow water 
contains no air, as it is expelled during the act of 
freezing, consequently it is remarkably >apid : but 
it soon recovers the air it had lost by exposure to 
the atmosphere. 

Lake Water is a collection of rain, spring, and 
river waters, contaminated with various animal and 
vegetable matters, which from its stagnant nature 
have undergone putrefaction in it. This objection 
may be urged with greater force against the use of 
water collected in ponds and ditches, and which tho 
inhabitants of some districts are often under the 
necessity of drinking. An endemic diarrhoea has 
been know to arise from such a circumstance. 

Marsh Water j being the most stagnant, is tho 
most impure of all water, and is generally loaded 
with decomposing vegetable matter. There can be 
no doubt, that numerous diseases have sprung up 
from its use. 

WAX FIGURES. 

In ancient Greece, wax was used for impressions o4 
seals, for encaustic painting, and for a varnish fot 
marble walls and statues. There was also a distinct 
class of artists, called puppet-makers by the Greeks, 
aud sigillarii by the Romans who worked only, or 
chiefly, in wax. Figures of beautiful boys in wax 
often adorned the bed-rooms of the Greeks. The 
subjects most frequently represented in wax, how- 
ever, belonged to the vegetable kmgdom, being 
branches, fruits, flowers, wreaths, &c. It was cus- 
tomary to construct a little garden of flower pots 
and fruit baskets, in every house, in honor of 
Adonis, at the time df his feast ; bat as this was 
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celebrated so early in the year that even in Greece 
it was d^colt to find flowers and ^ts; wreaths, 
comucopite, fruits, &c. of wax, were used as sab- 
fititntes. In sorcery, also, wax fig^ores were em- 
ployed ; and Artemidoros tells ns, in his work on 
Dreams, that waxen wreatiis in dreams foreboded 
Bickness and death. The notorious Heliogabulns 
set dishes of wax before his guests, to tantalise 
them with representations of all the luxuries in 
which he reveUed. At present wax is used for 
imitations of anatomical prmarations, or of fruits ; 
it also serves the sculptor for his models and stu- 
dies, also for little portrait figures in biuso relieoo. 
The latter can be executed with ddicacy and beauty ; 
but wax figures of the size of life, which are often 
praised for their likeness, overstep the proper limit 
of the fine arts. The attempt to imitate life too 
closely, which in contrast with their ^lastly fixed- 
ness, has a tend^cy to make us shudder. In the 
genuine work of art there is an immortal life, in 
Klea, which speaks to our souls without attempting 
to deceive our senses. The wax figure seems to 
address the mortal in us; it is a petrified picture 
of our earthly parts. The line at which a work of 
art should stop, in its approach to nature, is not 
distinctly marked; but it cannot be overstepped 
without affecting us disagreeably. In Florence, 
all parts of the human body are, at present, imi- 
tated, in colored wax, for the study of anatomy. 
More than thirty rooms in the palace are filled 
with these wax preparations ; also plants are found 
tiiere imitated to deception, in wax. Exact imi- 
tations in wax of vegetable productions do not 
produce tiie same unpleasant emotions as wax 
unages of men and animals, because they hove, by 
nature, a more stationary character. 

The first idea of forming figures of wax of this 
kind was conceived by Nones, of Genoa, a hospital 
physician in the seventeenth catitury. He was 
about to preserve a human body by embalming it; 
but not being able to prevent putrelfaction entirely, 
he conceived the idea of having the body imitated 
as accurately as possible in wax. llie abbate 
Zumbo, a Sicilian, who understood nothing of 
anatomy, but was skilled in working m wax, imitated 
the head of the body so perfectly, under the direc- 
tion of Nones, in colored wax, that many who saw 
it took it to be the real head. Zumbo secretly 
made another copy, and went witli it to France, 
where he pretended to have invented the art. He 
soon died. De Nones then had the Tdiole body 
perfectly copied by a Frenchman, named De Lacroix. 
In 1721, La Courege exhibited similar figures in 
Hamburg ; and, in 1737, others were publicly sold 
in London. The works of Ercole LeUi, Giovanni 
Manzolini and his wife, which were formerly pre- 
served in the institute of Bologna, and were thence 
carried to Paris, were remaikable fine. Beautiful 
^gures IB wax, made by Anna ManzoHnai, are pre- 
served in Turin and Petersburg. She died in 1755. 
More modem artists in this line in Italy, are 
L. Calza, flUppo Ba^gani, and Ferrini. The 
celebrated Fontana, in I^rence, carried tliis art to 
a high degree of excellence. He received so many 
orden &at he employed a large company of 
anatomists, model cutters, wax-moulders, and pain- 
ters. Yet he generally confined himself to repre- 
sentations of the intestines. Vogt, in the university 
of Wittenberg, used, in his lectures, wax prepa- 
rations, in imitation of the fine branches of vessels. 
FhMon, and at a later period, Laumonier, at Rouein, 
distinguished themselves in this department, in 



France. Hie composition for this purpose consists 
of four parts wax, liiree parts white turpentine^ 
and some olive oil, or hog's lard, 'suitably colored. 
The bulk of the figure is formed with the hands , 
the finer parts are made with instruments of various 
forms ; some figures are cast. The moulds ought 
to be of gypsum, and ccmsist of many pieces, co» 
vered insidte with oil. Hie wax is poured into a 
hole at the feet, and the whole is then thrown into 
eold water, that the wax may be^sqtarated the more 
easily. "^^_ 

INKS. ^ 

Black Ink, — ^Nut-galls, sulphate of iron, and gnmi 
are the only substances truly useM in the prepara- 
tion of ordinary ink ; the other things often added 
merely modify the shade, and considerably diminin il^ 
the cost to the manufacturer upon the great scale. 
Many of these inks contain little gallic add, or tan- 
nin, and are therefore of inferior quality. To make 
12 gallons of ink we may take, 
12 pounds of nutgalls, 
5 pounds of green sulphate of iron, 
5 pounds of gum Senegal, 
12 gallons of water. 

The bruised nutgalls are to be put into a cylin* 
drical copper, of a depth equal to its diameter, and 
boiled, during three hours, with i^ree fourths of 
the above quantity of water, taking care to add 
fresh water to replace what is lost by evaporation. 
The decoction is to be emptied into a tub, allowed 
to settle, and the clear liquor being drawn off, the 
lees are to be drained. Some recommend the addi- 
tion of a little bullock's blood or white of cgg^ to 
remove a part of the tannin. But this abstraction 
tends to lessen the product, andwiU seldom be 
practised by the manufacturer intent upon a large 
return for his capital. The gum is to be dissolved 
in a small quantity of hot water, and the mucilaget 
thus formed, being filtered, is added to the cl^ 
decoction. The sulphate of iron must likewise be 
separately dissolved, and well mixed with the above. * 
The color darkens by degrees in consequence of 
the peroxidizement of the iron, on exposing the ink 
to the action of the air. But ink affords a more 
durable writing when used in the pale state, because 
its particles ane then finer, and penetrate the paper 
more intimately. When ink consists chiefly of 
tannate of peroxide of iron, however black, it is 
merely superficial, and is easily erased or effaced. 
Therefore whenever the liquid made by the above, 
prescription has acquired a moderately deep tint, |t 
should be drawn off clear into bottles, and wcA 
corked up. Some ink-makers allow it to mould a 
littie in the casks before bottling, and suppose that 
it will thereby be not so liable to become mouldy in 
the bottles. A few bruised cloves, or other aromatic 
perfume, added to ink, is said to prevent the forma- 
tion of mouldiness, which is produced by the growth 
of minute fungi. 

The operation may be abridged, by peroxidizing 
the copperas beforehand, by moderate calcination 
in an open vessel; but, for the reasons above 
assigned, ink made with such a sulphate of iron, 
however agreeable to the ignorant, when made to 
shine with gum and sugar, under the name of japan 
ink, is neither the most durable nor the most pleaHmt 
to write with. 

From the comparatively high price of gall-nuts, 
sumach, logwood, and even oAk bark, are too fre- ^ 
quenUy substituted, to a considerable degree, in th» 
manufacture of ink. 
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The ink made by the presoription given abote, 
ii mndi more rich and powerM tiian many of Hie 
inks commonly sold. To bring it to tiieir standard, 
a half more water may safely be added, or eren 20 
gallons of tolerable ink may be made firom that weight 
of materials. 

Sumach and logwood admit of only abont one- 
half of the copperas that plls will take to bring 
oat the maiimnm amount of black dye. 

Chaptal gives a prescription in his CMmie ifpU^ 
guee aus ariSt which like many other things In 
that work, are pid>]i8hed with very little knowledge 
and discrimination. He uses log^wood and sul- 
phate of copper in addition to the galls and sul- 
phate of iron; a pernicious combination produc- 
ttre of a spurious ragitiye black, and a liquor oor- 
rodve of pe^s. It is in factf a modification of 
the dye of the hatters. 

Lewis, who made exact experiments on inks, 
assigned the proportion of 3r parts of galls to 1 of 
Bulj^iate of iron, which, with average galls, will 
answer very well ; but good galls will admit of 
more copperas. 

Oold ink is made by grinding upon a porphyry 
slab, with a muller, gold leaves along with white 
honey, tiU they be reduced to ^e finest possible 
division. The paste is then collected upon the 
edge of a knife or spatula, put into a large glass, 
and difinsed through water. The gold by gravity 
soon falls to the bottom, while the honey dissolves 
in the water, which must be decanted o£f. The 
sediment is to be repeatedly washed till entirely 
freed from the hooey. The powder, when dried, 
is very brilliant, and when to be used as an ink, 
may be nuxed up with a little gum water. After 
the writing becomes dry, it should be burnished with 
a wolfs tooth. 

SUeer Ink is prqmred in the same manner. 
Indelible Ink. — A very good ink, capable of 
resisting chlorine, oxslic add, and ablution with a 
hair pencil or sponge, may be made by mixing some 
of the ink made by the preceding prescription, with 
a little genuine China ink. It writes well. Many 
other formulsB have been given for indelible inks, 
but they are all inferior in simplieity and usefulness 
to the one now prescribed. Solution of nitrate of 
•Hyer thickened widi gum, and written with upon 
Unen or cotton doth, previously imbued with a 
solution of soda, and dried, is the ordinary perma- 
nent ink of the shops. Before tiie doths are washed, 
the writing diould be exposed to the sun-beams, 
or to bright daylight, which blackens and fixes the 
oxide of silver. It is easily discharged by chlorine 
sjid ammonia. 

Bed Ink» — ^This ink may be made by infhdng, for 
three or four days, in weak vinegar, Brazil wood 
diipped into small pieees ; the infusion may be (hen 
boiled upon the wood for an hour, strained, and 
thickened dightly with gum arable and water. A 
little alum improves the color. A decoction of cochi- 
neal with a little water of ammonia, fbrms a more 
beautiful red ink, but it is fugitive. An extempo- 
raneous red ink of the same ]±id may be made by 
dissolving carmine in weak water of ammonia, and 
adding a little mucilage. 

Green Ink, — Accordhig to Klaproth, a fine ink of 
this color may be prepared by boiling a mixture of 2 
parts of verdigris in 8 parts of water, with 1 of cream 
of tartar, till the total bulk be reduced one-half. 
The solution must be then passed through a cloth, 
oooled, and bottled for use. 

Yellow Ink is made by dissolving 3 parts of alum 



in 100 of water, addbg 25 parts of Persian or 
Avignon berries bruised, boilmg the mixture for 
an hour, straining the liquor, and dissolving it in 4 
parts of gum arable. A solution of gamb^ in 
water forms a convenient yeUow ink. 

By examining the difierent c^-stuffs, and consider- 
ing the process used in dyeing with them, a variety 
of colored inks may be made. 

China /la.— Proust says, that hmp^black puri- 
fied by potash lye, when mixed with a solution of 
glue, and dried, formed an hik which was pre- 
ferred by artists to tiiat of China.. M. Merimie 
says, that the Chinese do not use glue in the 
fbbrioation of tiidr hik, but that they add Vege- 
table juices, whidi render it more brilliant aid 
more indelible upon paper. When the best lamp- 
black is levigated with the purest gelatine or so- 
lution of glue, it forms, no doubt, an ink of a good 
color, but wants the shining fracture, and is not so 
pomanent on paper as g^ China ink; and it 
stiffens in cold weather into a tremulous jeUy. 
Glue may be deprived of the gelatinizing property 
by boiling it for a long tune, or subjecting it to a 
fa%h heat in a Papin's digester : but as ammonia 
is apt to be generated in this way, M. Merim^ 
recommends starch gum made by sniphuric, add, 
(British gum,) to be used in preference to glue. 
He gives, however, the following directions fbr 
preparing this ink with glue. Into a solution of 
glire he pours a concentrated solution of gall-nuts, 
which occasions an elastic resinons-looldng pre- 
dpitate. He washes this matter with hot water, 
and dissolves it in a spare solution of clarified glue. 
He filters anew, and concentrates it to the proper 
degree for bdng incorporated with the purified 
lamp-black. The astrmgent^prindple in vegeta- 
bles does not precipitate gelatine when its add is 
saturated; as is done by boiling the nut-galls with 
lime water or magnesia. The first mode of making 
the ink is to be preferred. The lamp-black is said 
to be made in China by collecting the smoke of the 
oil of sesame. A littie camphor (about 2 per 
cent.) has been detected in the ink of China, and 
is supposed to improve it. Infusion of galls renders 
the ink permanent on paper. 

ELASTIC MOULDS. 
BsiNG mudi engaged in taking casts from anato- 
mical preparations, Dr. Dougli^ Fox, Surgeon, of 
Derby, found great difficulty, principally with hard 
bodies, which, when undercut, or having considera- 
ble overlaps, did not admit of the removal of moulds 
of the ordinary kind, except with injury. These 
difficulties suggested to him the use of elastic moulds, 
which, giving way as they were withdrawn from 
complicated parts, would return to their proper 
shape ; and he ultimately succeeded in making such 
moulds of glue, which not only relieved him from 
all his - difficulties, but were attended with great 
advantages, in consequence of the small number of 
pieces into which it was necessary to divide the mould. 
The body to be moulded, previously oiled, must 
be secured one inch above the surfece of a board, 
and then surrounded by a wall of clay, about an 
inch distant from its sides. The clay must also 
extend rather higher than the contained body : into 
this, warm melted glue, as thick as possible so that 
it will run, is to be poured, so as to completely 
cover the body to be moulded : the glue is to remain 
till cold, when it will have set into an elastic mass* 
just such as is required. 
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Having removed the cky, the glue is to be cut 
into as many pieces as may be necessary for its re- 
moval, either by a sharp-pointed knifCi or by having 
placed threads in the requisite situation of the body 
to be moulded, which may be drawn away when the 
£^ue is set, so as to cut it out in any direction. 

The portions of the glue mould having been re- 
moved from the original, are to placed together and 
bound round by tape. 

In some instances it is well to nm small wooden 
pegs through the portions of the glue, so as to keep 
them exactly in their proper positions. If the 
mould be of considerable size, it is better to let it 
be bound with moderate • tightness upon a boai^, to 
prevent it bending whilst in use; having done as 
above described, the plaster of Paris, as in common 
casting, is to be poured into the mould, and left to 
set. 

In many instances wax may also be cast in glue, 
if it is not poured in whilst too hot ; as the wax 
cools so rapidly when applied to the cold glue, that 
the sharpness of the impression is not injured. 

Glue has been described as succeeding well where 
an elastic mould is alone applicable ; but many mo- 
difications are admissible. When the moulds are 
not used soon after being made, treacle should be 
previously mixed with tibe glue, to prevent its be- 
coming hard. 

The description thus given is with reference to 
moulding those bodies which cannot be so well done by 
any other than an elastic mould ; but glue moulds 
will be found greatly to facilitate casting in many 
departments, as a mould may be frequently taken 
by this method in two or three pieces, which would, 
on any other principle, require many. 



ELECTRICITY. 
(Resumed from page \Z\.) 

TWO THEORIES OP ELECTRICITY. 

In a very early stage of electrical inquiry, it was 
observed that there was a remarkable difference of 
effect manifested by different substances when ex- 
cited. £d7.— Charge two insulated pith balls by 
holding near them an excited glass tube, the Balls 
will separate from each other ; the same is the effect 
when both are charged by holding to them an excited 
stick of sealing wax, yet when one is electrified by 
the glass and the other by the wax, they are mu- 
tually attracted. 

This circumstance gave rise to the opinion that 
two different species of the electric fluid existed, 
a theory first promulgated to the world by M, Du 
Fay, who called the two fluids by names accordant 
to the substances which produce them; that pro- 
duced by the friction of glass he called vitreous, and 
that caused by exciting sealing wax, the resinous. 

This opinion of Du Fay was eagerly adopted by 
the electricians of Europe, who by it were enabled 
to account for all the appearances their experiments 
elicited, but when it became known that the same 
substance sometimes showed the vitreous and some- 
times the resinous, the names given to the two fluids 
became inapplicable, and when the Leyden phial 
was discovered, they were at a loss to explain its 
action by this hg)othesis. Dr. Franklin, with his 
usual sagacity, founded the other theory; not in- 
deed a perfect system, but one which rapidly ran 
over Europe and America, for it was the only one 
which could explain the action of the Leyden jar, 
which at that time engaged the whole attention of 



the learned. Hte imagined that there was but one 
fluid, and that all bo^es whatever contained a cer- 
tain quantity of that fluid ; which quantity we may- 
increase or decrease at our pleasure. When in- 
creased he styles it plust or positive electricity, and 
when a diminution takes place, he calls it minta 
or negatively electrified, which terms positive and 
negative are now universally applied when speaking 
of electrified bodies. Not being able to expkin the 
action of the Leyden jar was not the only reason 
for doubting the truth of M. Du Fay's theory, for 
it was soon discovered that the same body showed 
sometimes the resinous, sometimes the vitreous 
effect J how could this be accounted for ? On the 
other hand, by Franklin's hypothesis nothing is 
more easy. The different effect is produced by the 
state of the rubber, as it is found that when two 
substances are rubbed together, so as to exhibit 
electrical appearances, that one of them is always 
positive and the other negative. The following list 
of substances is so arranged, that when either is 
rubbed with any of the bodies placed above it it 
becomes negative, and rubbed with any standing 
below it shows signs of positive electricity 
Back of a cat. 
Smooth glass. 
Woollen cloth. 
Feathers. 
Wood. 
Paper. 
Silk. 

Gum lac. 
Roughened glass. 
Thus if a tube of smooth glass be rubbed with a 
woollen cloth, or a silk handkerchief, it becomes 
electrified positively, as these bodies stand under it 
in the table, but if glass be rubbed with cat's fiir 
it becomes negative i in the former case, it absorbs 
the fluids from the materials rubbed against it, and 
therefore becomes overcharged; in the latter case 
it shows a negative property, in consequence of 
parting with a portion of its natural share, to the 
cat's skin— thus, ps Franklin would have said, it haa 
a superfluity in one case, in the other a deficiency. 

Nothing can possibly be more easy to understand 
than this, and in every case in which the theory 
can be applied, equal facility can be offered, or at 
any rate there is no fact which cannot be explamed 
by this hypothesis, except indeed such as are equally 
unintelligible by the other also. 

But in giving an opinion on any disputed point 
of philosophy, it is right to state the arguments for 
and against any particular view, and to institute a 
fair comparison, by explaining the foregoing experi- 
ment by means of Du Fay's theory. Those of his 
school believe that there are two electric fluids, 
antagonistic to each other, and that when one of 
these is by any means disturbed, the other is equally 
so— thus it supposes two causes for a single effect, 
certainly an anomaly in physics. In the rubbing 
of the glass tube with a woollen cloth, and thereby 
producing an electrical action, two fluids then are 
disturbed, which two, nevertheless, exist in each 
body ; and when the glass and cloth are separated, 
still the fluids do not coalesce, though both are 
present in every portion of the glass, and also of 
the woollen. Why this is nobody can tell, nor is 
an attempt at explanation given at all. It has been 
said, that there are many circumstances to in- 
validate the Franklinian hypothesis— the strongest 
of which is, that when a shock is passed through 
a card there are often two holes made in it, there- 



Digitized by 



Google 



ML.SAZINE OF SCIENCE. 



.167 



Ibre, there must necessarily be two fluidB passing — 
each of which has its appointed channeL Nothing 
cm be more easy than to explain the reason of 
these varions perforations. Is it not, also, the fact 
that if the water of a riyer meets with an obstacle, 
it divides into two streams, though it still passes 
on in its general coarse? And thus it is with the 
electric fluid. The card is the obstacle, being a bad 
conductor, which occasions the fluid to break into 
two streams — there are seldom more than two, 
because the fluid requires no more channels ; some- 
times, and, indeed, most frequently, but one, and 
then one hole only is apparent. The same expe- 
riment affbrds a second objection to the one-fluid 
'tiieory. If a shock be passed through a damp card, 
a burr, or rough edge, will be found on each side of 
it, which some persons believe to be an incontes- 
tible proof of two fluids, one passing in each 
direction. The experiment really proves no such 
thing, and may be imitated many ways — ^by the 
passage of one body only through another: thus, 
when a leaden ball is fired from a musket against 
a sheet of 'copper, with sufficient force to pass 
through it, a double burr wfll be very plainly 
^stinguishable ; so also enlarge a hole that has 
been made in an iron hoop, with a semi-circular 
tapering bit, such as is used for metals, and a very 
strong burr will be found on each side of the hole. 
In these instances it is certain that but one body is 
in motion — ^why then should a similar appearance 
in the card prove that there are two fluids in motion? 
There is truly no appearance of a double stream in 
any electrical experiment whatever. Pass a shock 
over the surface of a card covered with vermillion, 
a single black mark will appear. In lightning there 
is but a flash in one direction, no counter flash 
meets it in its course. When a shock is sent along 
an exhausted glass tube, so as to imitate a falling 
star, or when a falling star is seen in the heavens, 
no other stream of fire is apparent ; and also the 
drcumstanoe of the luminous star visible on the 
negative side of the apparatus, and tlie brush on 
the positive side, is wholly inexplicable by the 
system of Da Fay, though nothing is easier by the 
more simple and more philosophical hypothesis of 
Franklin. 

CContinued on page 177 J 

MANUFACTURE OF WAFERS. 
There are two manners of manufacturing wafers : 
I, with wheat flour and water, for the ordinary kind; 
and 2, with gelatine. 1. A certain quantity of fine 
flour is to be diflused through pure water, and so 
mixed as to leave no clotty particles. This thin 
pap is then colored with one or other of the matters 
to be particularly described under the second head ; 
and which are, vermillion, sulphate of indigo, and 
gamboge. The pap is not allowed to ferment, but 
must be employed immediately after it is mixed. 
For this purpose a tool is employed, consisting of 
two plates of iron, which come together like pincers 
cr a pair of tongs, leaving a certain small definite 
spaoB betwixt them. These plates are first slightly 
heated, greased with butter, filled with the pap, 
closed, and then exposed for a short time to the 
heat of a charcoal fire. The iron plates being 
allowed to cool, on opening them, the thui cake 
appears dry, solid, brittle, and about as thick as a 
playing-card. By means of annular pimches of 
different sizes, with sharp edges, the cake is cut into 
wafers. 



2. The transparent wafers are made as follows : — 
Dissolve fine glue, or isinglass, in such a quan- 
tity of water, that the solution, when cold, may be 
consistent. Let it be poured hot upon a plate of 
mirror glass, (previously warmed with steam, and 
slightly greased,) which is fitted in a metallic frame 
with edges just as high as the wafers should be 
thick. A second plate of glass, heated and greased, 
is laid on the surfece, so as to touch every point of 
the gelatine, resting on the edges of the fnme. By 
this pressure, the thin cake of gelatine is made per- 
fectly uniform. When the two plates of glass get 
cold, the gelatine becomes solid, and may easily be 
removed. It is then cut with proper punches into 
discs of different sizes. 

The coloring-matters ought not to be of an in- 
salabrious kind. 

For red wafers, carmine is well adapted, when 
they are not to be transparent ; but this color if 
dear, and can be used only for the finer kinds. 
Instead of it, a decoction of Brazil wood, brightened 
with a little alum, may be employed. 

For yellow, an infusion of saffron or turmeric has 
been prescribed ; bat a decoction of weld, fustic, 
or Persian berries, might be used. 

Sulphate of indigo partially saturated with potash, 
isnsed for the blue wafers; and this mixed with 
yellow for the greens. Some recommend the sul- 
phate to b^ nearly neutralized with chalk, and to 
treat tiie liquor with alcohol, in order to obtain the 
best blue dye for wafers. 

Common wafers are, however, colored with the 
substances mentioned at the b^;inning of the 
article ; and for the cheaper kinds, red lead is nsed 
instead of vermillion, and turmeric instead of gam- 
boge. 



LAYING OUT THE TEETH OF WHEELS. 

As there are very uncommon and odd numbers of 
teeth in some of the wheels of astronomical clocks, 
and which, consequently, could not be cut by any 
common engine used by clock-makers for cutting 
the numbers of teeth in their dock-wheels, it is 
often necessary to divide the circumference of a 
circle into any given odd or even number of equal 
parts, so as that number may be laid down upon the 
dividing plate of a cutting engine. 

There is no odd number, but from which, if a 
certain number be subtracted, there will remain an 
even number, easy to be subdivided. Urns, sup- 
posing the given number of equal divisions of a 
circle on the dividing plate to be 69 ; subtract 9, and 
there will remain 60. 

Every circle is supposed to contain 360 degrees : 
therefore say. As the given number of parts in the 
circle, which is 69, is to 360 degrees, so is 9 parts 
to the corresponding are of the circle that will con- 
tain them ; which arc, by the Rule of Three, will 
be found to be 46*95. Therefore by the line of 
chords on a common scale, or rather on a sector, 
set off 46*95 (or 46*9) degrees with your compasses, 
in the periphery of the circle, and divide that arc 
or portion of the circle into 9 equal parts, and the 
rest of the circle into 60 ; and the whole will be 
divided into 69 equal parts, as was required. 

Again, suppose it were required to divide the cir- 
cumference of a circle into 83 equal parts ; subtract 
3, and 80 will remain. Then, as 83 parts are to 
360 degrees, so (by the Rule of Proportion,) are 
3 parts to 13 degrees and one hundredth part of 
degree ; which small fraction may be neglecteib 
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TKerefore, by the line of chorda, and oompaaset, 
9Qt off 13 degrees in the periphery of the drde, 
and divide that portion or arc into 3 equal parts, 
and the rest of the circle into 80 ; and the thing 
will be done. 
Once more, aappote it were required to divide a 

fWen circle ipto 365 equal parts ; subtract 5, and 
60 will remain. Then, as 365 parts are to 360 
degrees, so are 5 parts to 4*95 degrees. Therefore, 
set off 4*95 degrees in the drcle ; difide that space 
into 5 equal parts, and the rest of the cirde into 
360 ; and the whole will be diflded into 365 equal 
parts, as was required. 

Any peraon who is accustomed to handle tiie 
compasses, and the scale or sector, may very easily, 
hy a little practice;, take <^ degreea, and fractional 
parts of a degree, by the accuracy of his eye, from 
a line of chorda, near eooogh the truth kit the 
above-mentioned purpose. 

BROWNINa OP GUN-BARRELS AKD 
OTHER ARMS. 

By this procesf, t|ie surfiMse of several articles of 
iron acquires a shining brown color. This prepara* 
tion, which protects the ioon fronv rust, and also 
improves its appearance, is chiefly employed for the 
barrels of fowling-pieces and soUUer's rifles, to con- 
ceal the fire-arms from the game ttid the enemy. 
The finest kind of browning is the Damascus, in 
which dark and bright lines run through the brown 
ground. 

This operation consisti in producing a very thin 
uniform film of oxide or mat upon the iron, and 
giving a gloss to its surface by rubbing wax over it, 
or coating it with a shell-lac varnish. 

Several means may be employed to produce this 
rust speedily and well. The effect may be obtained 
}y inclosing tiie barrels in a space filled with the 
vapour of muriatic acid. Moistening their surfiM^ 
with dilute muriatic or nitric acid, will answer the 
same purpose. But the most common material used 
for browning, is the butter or chloride of antimony, 
which, on account of its being subservient to this 
purpose, has been called bronzing salt. It is mixed 
uniformly with olive oil, and rubbed upon the iron 
slightly heated ; which is afterwards exposed to the 
aiff till the wished-for degree of browning is pro- 
duced. A little aquafortis is rubbed on i^r the 
antimony, to quicken Its operation. The brown 
barrel must be then carefully cleaned, washed with 
water, dried, and finally polished, either by the steel 
burnisher, or rubbed wiUi white wax, or varnished 
with a solution of 2 ounces of shell-lac, and 3 drama 
of dragon's blood, in* 2 quarts of spirit of wine. 

The following process may also be recommended:. 
Make a solution with half ,an ounce of aquafortia,' 
half an ounce of sweet spirit of nitre, 1 ounce of 
spirit of wine, 2 ounces of sulphur of copper, and 1 
ounce of tincture of iron, in so much water as will 
fill altogether a quart measure. The gun barrel to 
be browned must first of all be filed and polished 
bright, and then rubbed with unslaked Ume and 
water to clear away all grease. Its two ends must 
sow be stopped with wooden rods, which may serve 
as handles, and the touch-hole must be filled with, 
wax. The barrel is then to be rubbed with tliat 
solution, applied to linen rags or a sponge, till the 
whole surface be equally moistened ; it is allowed 
to stand 24 hourSi and is then scrubbed with a stiff 



brush. The application of the liquid and the 
brushing may be repeated twice or oftener, till the 
iron acquires a fine brown color. After tbe last 
brushing, the barrel must be washed widi plenty of 
lK>iling water, containing a little potash; Uien 
washed with clean water, dried, rubbed witfi poliih- 
ing hard wood, and coated wiUi shell-lac varnish, 
for whi^ purpose the barrel must be heated to the 
boiling point of water. It is finally pcJiahed with a 
piece of hard wood. 

Storch recommends to make a browning solution 
with 1 part of sulphate of copper, 1 third of a part 
of sulphuric ether, and 4 parts of distilled water. 

To give the damask appearance, the barrd must be 
rubbed over first with verv dilute aquafortis and 
vinegar, mixed with a solution of blue vitritd; 
washied and dried, and rubbed with a hard brurii to 
remove any scales of copper which may be precipi- 
tated i^Km it from the ralphate. 

MISCELLANIES. 
Afefol/ocAroii^.— M. Bottiger has obtained some 
remarkable effects in metallic coloration, by plunging 
a pUte of i>lathia, held in contact with a zinc stem* 
in a solution of ammoniacal chloride of copper ; 
the platina being consequently maintained in an 
electro-negative state. llie sohttion of the copper 
was obtained by agitating fine copper-filings in a 
saturated solution of sal-ammoniac. This solution 
of copper, which is colorless as long as It is kept in 
a well-stopped bottle, becomes blue by exposure to 
the air. If a piece of polished platina be plunged 
into it no effect is produced, but if the platina be 
touched by a piece of sine, a thin red pelfideof 
copper is immediately deposited on the surface, 
which immediately disappears if the contact with 
sine was momentary ; but if this contact is per- 
manent, beautiful shades of ydlow, green, red, 
brown, and black, soon appear on the platina. 
These cdors may be fixed by withdrawing the 
platina, and leaving it to dry in the air. 

Mamifadure qf Shot. — In melting the lead, a 
small quantity of arsenic is added, which disposes 
it to run into spherical drops. When melted, it ia 
poured into a cylinder whose* circumference ia 
pierced with holes. Hie lead streambig through 
the holes, soon divides into drops which fall into 
water, where they congeal. Thc^ are not all sphe- 
rical ; therefore, those that are must be separated« 
^ich is done by an ingenious contrivance. The 
whole is sifted on the upper end of a long smooth 
inclined plane, and the grains roll down to the lower 
end. But the pear-like shape of the bad grains 
makes them roll down irregularly, and they waddle 
as it were to a side ; while the round ones run 
straight down, and are afterwards sorted into sixes 
by sieves. The manufacturers of the patent shot 
have fixed their furnace, for melting the metel, at 
the top of a tower 100 feet high, and pn "^ 
much greater number of spherical grains, by 
the melted lead fall into water firom this height, as 
shot is gradually cooled before it reaches the watc 

CompomiUmfor Seu^iort* Models, — A compi 
sition, of which sculptors form their best models^ 
consists of 16 parts wax, 2 parts Burgundy pitch, or 
shoemaker's wax, and 1 part hog's lard ; or of 10 
parts wax, 1 turpentine, as much shoemaker's wax, 
and as much hog's lard. This is melted by a slow 
fire, and afterwards well stirred and strained. . ^ 

v6gl 
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ANALYSIS OP .MINERALS. 



THE MOUTH BLOW-PIPE. 

In the cbemical analysis of mineral substances, it 
i> generally necessary first to submit them to the 
action of the blow-pipe ; by which operation their 
general natare is most frequently determined, and 
should not the heat to which they are now subjected 
reveal all their constituent principles, it will show 
at least some of them, and render the remainder 
more easily to be detected by the tests to be applied 
afterwards. The construction and manner of using 
this valuable instrument in its more simple forms 
will afford a good subject for the present paper. 

Originally the mouth blow-pipe was only a simple 
conical tube, more or less curved towards its point, 
>nd terminated by a very small drcolar opening. 

|F?^. 2. 



By means of tills a current of air is carried against 
the flame of a candle, and the inflamed matter of 
the wick is directed upon small objectif of which it 

[SECOND EDITION.] 



is desirable to elevate the temperature. Workers 
in metal still derive immense advantages from Uiii 
little instrument. They employ it in the soldering 
of very small articles, as well as for heating the 
extremities of delicate tools in order to temper them. 
Since the blow-pipe has fallen into the hands of 
mineralogical chemists its form has been subjected 
to a series of important modifications : one of them 
is hoving a bulb upon the stem, whereby the mois- 
ture of the breath is retained, and, therefore, the 
jet of air at the orifice is stronger and steadier. 
This form of blow-pipe is represented in 

Fiff. 3. 




It was first used by the celebrated chemist, 
Bei^gman. Many other chemists modified the above. 
Black's blow-pipe was a tube narrowest at the 
mouth, and having a small jet, sideways on the 
principal tube, ^is required a less constrained 
position of the hands than the former. Wollaston 
used a small tube, similar to Fig. 2, but straight. 
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and with a jet let sideways upon it, but not quite at 
ikid end. Fepys inyented an instrument whkh com- 
bined the advantages of each of the others. It 
differs from Bergman's in having a jcnnt at the 
bulb, where the moisture is condensed, as in the 
following : — 

FHff. 4. 




In spite, however, of all these improvements, 
which render the instrument better adapted for the 
uses to which it is successfully applied, we are far 
from having drawn from it all the advantages to 
which we might attain were its employment not as 
fatiguing aa it is difScult We require no other 
proof of this than the small number of those who 
know well how to make use of the blow-pipe. The 
following remarks may assist those who are desirous 
of leammg the use of this really valuable, adjunct 
to chemical manipulation ; and, as Mr. Mawe says, 
^' perhaps no general caution can be more essential 
than to advise the operator not to work too hard, 
as the most efficacious flame is produced by a regular 
moderate stream of air, while the act of blowing with 
more force has only the effect of fiitiguing the muscles 
of the cheeks, oppressing the chest, and, at the same 
time, renders the flame unsteady." First accustom 
yourself to hold the mouth full of air, and to keep 
the cheeks well inflated, during a pretty long series 
of alternate inspirations and expirations ; then seiz- 
ing lightly with the lips the mouth of the blow-pipe, 
suffer the air compressed by the muscles of the 
cheeks, which act the part of a bellows, to escape by 
the beak of the blow-pipe, which you will be able to 
do without being put to the least inconvenience with 
regard to respiration. When the air contained in the 
mouth is pretty nearly expended, you must take ad- 
vantage of an inspiration to inflate the lungs afresh, 
Mid thus the operation is continued. You must never 
blow Ihrough the tube by means of the lungs. 
First, because air which has been in the lungs is less 
proper for oombustion than that which has merely 
passed through the noseand mouth ; secondly, because 
the effort which it would be necessary to make 
to sustain the blast fbr only a short time, would, by 
its frequent tqpetition, become very injurious to the 
health. 

The best flame for the purpose of this intrument 
is Uiat of a thick wax candle, (such as are made for 
the lamps of carriages) the wick being snuffed off 
such a length as to occasion a strong combustion, 
it should be deflected a little to one side, and the 
current of air directed along its surface towards the 
point ; a well defined cone will be produced, consist- 
ing of an external yellow, and an internal blue flame : 
atthe point of ^ former, calcination, the oxidation of 
snetals, roasting of ores to expel the sulphur, and 
other volatile ingredients may be accomplished ; and 
by the extreme point of the latter, (which affords the 
most intense heat,) fusion, the deoxidation of metals, 
and all those operations which require the highest 
temperature, will be effected. The piece of mineral 
to be examined must necessarily be supported on 
some substance ; and, for the earths, or any subject 
not being metallic, or requiring the (^eration of a 
flux, a spoon or pair of forceps, made of platina will 
be found useful ; but as the metals and vxwt of the 



fluxes act on platina, the most serv&eablr sup|ort, for 
general purposes^ will be a piece of sound woU-bumt 
charcoal, with the bark scraped off, or hectatposgSblo 
from knots or cracks ; the piece of mineral to be 
examined should not in general be larger than a 
pepper-corn, which should be placed in a hollow 
made in the diarcoal, and the first impression of the 
heat should be very gentie, as the sodden iq)plication 
of a high temperature is extremely liable to destroy 
those effects which it is most material to observe. 
Many substances decrepitate immediately they be- 
come hot, and when that is found to be the case, they 
should be heated red, under circumstances which will 
prevent their escape ; this may be effected with the 
earthy minerals by wrapping them in a piece of 
platina foil, and with the metallic ores by confining 
them between two pieces of charcoal,driving the point 
of the flame through a small groove towar<& the 
place where the mineral is fixed, by which means a 
sort of reverberating fiimace may be formed. The 
principal phenomena to be noticed are phosphores- 
cence, ebullition, intumescence, the exhalation of 
vapors, having the odour either of sulphur or garlic, 
(the latter arising from the presence c^ arsenic,) de- 
crepitation, fiisibility, and amongst the fusible 
minerals, whether the produce is a transparent glass, 
an opaque enamel, or a bead of metal. 

Having first made some observations on a particle 
of the mineral alone, either the residue or a fresh 
piece should be exannned with the addition of a flux, 
more particularly in the case of the ores, as the 
nature of the metal may be generally decided by the 
color with which it tinges the substances used. 
The most eligible flux is glass or borax ; a piece, 
about half the size of a pea being placed on the char- 
coal, is to be heated till it melts ; the particle of ore, 
being then taken in a pair of forceps, is to pressed 
down in it and the heat applied ; or should the 
mineral not be inclined to decrepitate, it may be laid 
on the charcoal, and two or three pieces of glass of 
borax, about the size of a pin's head, placed over it, 
and on using the blow-pipe the whole will form 
itself into a globular head. 

It would be advisable for the learner to commoioe 
with a piece of common lead ore, which should be 
placed in the hollow of the (diarcoal, (see fig. 1 ;) 
and after having first submitted it to the yellow 
flame, in order to drive off the sulj^mr, it may be 
brought within the action of the blue Ibme, when, 
it will instantly melt into a bead of lead, the charcoal 
at the same time being colored yellow. He may 
then proceed witii the following metals. 

White Lead Ore, — Apply the flame gently- as 
before, and the mineral will exhibit an orange or red 
color, and afterwards mdt into small globules. 

Silver, — A particle melts into a brilliant ball, 
which on cooling becomes dead white. Silver ores, 
if not very poor, will discover a bead of silver by 
repeated mdting with or without borax. 

Copper Ores, except they are very poor, may be 
easily melted into a bead of copper, or detected by 
nitric acid. 

Pyrites, is subject to decrepitate, therefore reqnires 
the heat to be very ddicatoly iq»plied. The sidphor 
will th«% evaporate, and leave a scoria of iron whidi 
is attracted by the magnet. 

It would far exceed the limits necessarily assigned 
to this slight sketch, to point out the various effects 
produced by the several metallic and earthy mininals 
when acted upon by the blow-pipe. Having put the 
student into the way of using it, we may hope, 
with some confidence, that the ftTi»«iiv»tiffn of 
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t few BpecimeikSy by meuis of ike teit and blow-pipe, 
win excite m degree of interest which will lead to the 
forther punuit of atudiee, in which he must avail 
himaelf of the assiatance ; c be derived from expe- 
rience and more extensive works, thoa|^ we shall 
have somewhat to say relative to the aj^Uoation of 
the usual tests in a f ut^ire number. 

Ou* present weeks's frontispiece represents a per- 
son using a small blow-pipe, and sorronnded by the 
apparatus necessary for mineralogical chemistry. 
Upon the table will be seen an electrometer, baUaiced 
upon a pomt ; a magnet capable of being nmikrly 
lupended ; a horse-d^ magnet ; pestle and mortar; 
test tubes ; evaporating dishes ; a mineralogical ham- 
mer; magnifying glasses; box of chemioal ingre- 
dients, &c. — all oi which are necessary in analytical 
operations. 

INSECTS. 

(Besumedjrom page 143, and concluded,) 

MmuteMotAf* — ^Mnchexporience and considerable 
care, with a light, but steady hand, are necessary for 
the management of nunnte moths on the settmg wood ; 
it will be equally useless and impossible, to enter 
into a minute detail of every trivial circumstance that 
must be attended to ; we shall therefore give ageneral 
sketch, and leave the rest to the ingenuity of the 
operator. 

First, the £uis of the clappers, or foreeps, or the 
ibwling-net H you prefer it, must be covered with 
silk gau2e of a yery soft and delicate texture, and as 
the slightest friction will obliterate the beautiful 
speeldngs, ot raised tufts that are so profusely be- 
stowed by ^be hand of nature on this most elegant 
tribe of insects, you must be extremely careful when 
you press on the thorax not to cru^ it more than 
you can possibly avoid ; or if you have it between 
the fiuigs of the forceps, put the pin through the 
thorax while the creature is confined in tiiat situa- 
tion. 

The next care vnll be to procure pins of such a 
degree of fineness, as not to ii^ure or distort the 
wings of the msect ; the smallest sort of lace pins 
will do very well for most kinds, but there are some 
80 extremely minute that even those would be too 
coarse. If you have pins made purposely for insects 
of this kind, let them be about an inch in length, and 
have them drawn as fine as possible. 

When the pin is put through the thorax it must 
be managed with the greatest dexterity, and be 
exactly in the centre, as the least variation to either 
side win break the nerves jof the anterior margin of 
the upper vnngs, which will immediately start, and 
can never be replaced in a proper position ; if the 
pin be placed too high, it will sever the head firom 
the shoulders; and by being too low the under 
wings also will Inreak off or start from their true posi- 
tion ; it may be managed better with the assistance 
of a magnifying eye-glass. 

The braces are to be made of the same fbrm as 
those which are used for larger insects, only smaller 
in proportion ; and instead of making them of stiff 
card, or pasteboard, they may be of stout paper that 
has been hot-pressed. You must brace them im- 
mediately after you have put the pin through the 
thorax, for if they are penmtted to stiffen, they can- 
not be relaxed so well as larger insects. 

Minute moths are to be found in winter as wdl as 
sunmer ; it would scarcely be imagined, nay reason 
would deny, did not experience prove, that when tiie 
frost is so severe as to entirely subvert the appear- 



ance, and afanoet annihilate the exittenoe of all ^e 
vegetable productions, within the veige of its i&- 
fluenoe, myriads of these deUcately-forined creature* 
brave the inclement season, and exist securely 
within those habitations they have the address to 
construct. 

A very skilful ent(miologist informs us that having 
occasion to go into the country when the cold waa 
intensely severe and the snow deep, he collected in a 
few hours a vast number of minute insects of the 
Coleoptera Hemiptera^ and Lepidopiera orders^ 
and though his collection was then very considerable 
he selected thirteen new species, and among tiiem 
several which he has never found, but wfa^ the 
weather has been very cold, as at that time. 

It is proper to observe, that those insects usually 
shelter among ttte moss, and other extraneous matter 
that grow on the trunks or brandies of trees, or 
beneath the K>tten bark. Gather the moss, &c* 
into a box or tin canister, and shut it close to pre- 
vent the escape of those insects, that may revive by 
the warmth ; when you have an opportimity to ex« 
amine them, spread a sheet of writing paper on the 
table, and place a lamp, or can<tie, with a shade of 
transparent, or oil paper before you, so as to weafcea 
the glare; then separate the naoss, and shake it 
loosely in your hand, and you will perceive many 
insects ftiHl down on tiie paper ; iftkaj are so minute 
that by thrusting the pin through the thorax they 
would be damaged, fasten them with gum water or 
some glutinous varnish, to small sl^ or pieces of 
paper. 

NeuropterouSf Hymenopteroue, and Dipterout- 
Insects. — Among those of the Neuropterous order 
are included the LibellulcBf or Dragon Flies, a most 
elegant tribe of insects, but very difficult to preserve. 
The colors on the body are exceedingly brilliant in 
some species, but inevitably black within a few days 
after death, unless the collector is particularly atten- 
tive to their preparation. 

They are extremely tenacious of life; we have 
seen one of the larger kinds live two days on the pin, 
and even show symptoms of life twenty-four hour* 
after being deprived of its head. 

The most expeditious method of killing tiiose 
creatures, is to run a red-hot wire up the body and 
thorax, for they will live a considerable time in 
agony if you attempt to kill them with aquafortis as 
directed before for the moth tribe. 

After they are dead, clean tiieir bodies on the 
inside with a little cotton twisted to the end of a 
wire, and put a roll of vdiite paper into the cavity, 
or fill it with cotton ; and in most species this will 
not only admirably relieve the colors, but preserve 
them from changing into black. 

Note, — ^Those l^ds only with transparent skina 
will require this preparation, as the JD. 4. maculata. 

Some of the foreign insects of those orders appear 
to the greatest advantage in fl|>irit of wine, but 
vrhenever the usual method will suffice, it should be 
preferred. They are all to be stuck through the 
thorax, and observe always to put the pin so far 
through, that when it is stuck near a quarter ef an 
inch into the eork the feet of the insect may only 
touch the surface. 

The wings are to be displayed witii erasips as 
usual. 

Apterous Insects. — ^Many kinds may be preserved 
in spirits or in the same manner as Coleopterous 
and otiier insects ; but among these we can include 
very few, if any, of that extensive genus Aranea 
(spiders,) no metiied having been hitherto dUaeevered 
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whereby they may be preserred in their natural colors, 
for however beautiful they may be when aliTe, their 
bodies shrivel and their tints become an obscure 
brown, soon after death ; and as the moisture ex- 
hales, the sise of the body diminishes, very little 
more than the skin of it remaining when the creature 
is sufficiently dry to be placed in the cabinet. 

Spiders cast their skins several times in the course 
of their lives ; the exuviae would be very acceptaUe 
to the collector, if they retained any of the beautiful 
colors of the living spiders. 

To determine wilder some species of spiders 
could be preserved with their natural colors, several 
were put into spirits of wine ; those with gibbous 
bodies soon after discharged a considerable quantity 
of viscid matter, and therewith all their most beauti- 
ful colors; the smallest retained their form, and 
only appeared rather paler in the colors than when 
they were living. 

From observations it is found, that if you kill the 
spider, and immediately after extract tiie entrails, 
then inflate them by means of a blow-pipe, you may 
preserve them tolerably ; you may clennse them on 
the in^de no more than is sufficient to prevent 
mouldiness, lest you injure the colors, which cer- 
tainly in many kinds depend on some substance that 
lies beneath the skin. 

After inflating them, you may either inject them 
with fine virgin wax, or ancnnt the skin with oil of 
spike in wUch resin has been dissolved, and dry 
them in some shady place. 



SPONTANEOUS DECOLORATION OF 
TINCTURE OF LITMUS. 

BT M. VOGBL. 

It frequently happens that the tincture of litmus 
prepared itith boiling water loses its bright color 
entirely after a time, and becomes of. a bright brown, 
or wine yellow color. 

This decoloration occurs especially when the 
tincture has been left for several montiis undisturbed, 
and well stopped in bottles which are not completely 
full: with alcohol the tincture decolorates more 
slowly than without it, and the decoloration is espe- 
cially fiaivored where a quantity of several pounds is 
kept in a bottie. 

The tincture thus become yeUow, is not spoiled 
by the change, nor is ik unfit for use, for its original 
cdor may be made to re-appear in several modes : 
first, by exposing it to the air, or by agitating it in a 
bottle with air. Its color re-s^pears also when 
heated to 122^ Fahr. in a receiver over mercury, 
provided some air be present in the recover. 

Although it i^Dpears probable that the tincture 
which has been spontaneously decolorated, becomes 
again blue by the deoxidation of the air (for it forms 
at first a blue ring on the surface of the liquid,) it 
requires, however so small a quantity of oxygen, that 
I could scarcely perceive any diminution in the 
volume of the air, whilst it regained its color. 

As the litmus of commerce contains a trace of animal 
matter, I presumed at first that the decoloration was 
excited by the decomposition of this animal substance, 
and that carbonate of ammonia was formed ; but 
experiment did not confirm this suspicion, for on 
beating the tincture,whichhad become spontaneously 
yellow, in a matrass furnished with a bent tube, 
neither ammonia nor carbonic acid was evolved, 
altiiough the liquid became again blue by the increase 
of temperature. 

Ju the litmus of oommeroealmoit always contains 



sulphate of potash also, it appeared to me possible, 
and even probable, that if this salt were decomposerl, 
the decoloration mi^t be the result of it. I ascer- 
tained the presence of sulphate of potash in the 
litmus on wfaidi my experiments were made, in the 
following manner : I added diloride of barium to 
the tincture made with boilmg water ; it formed an 
abundant blue precipitate, and the liquor was entirely 
decolorated at the expiration of 24 hours. 

The washed precipitate was of a deep blue color, 
and it had in part the properties of a compound of tie 
blue color of the litmus with barjrtes. To ftTfttninfi 
whether the dried precipitate contained any barytes, 
it was heated to redness in a platina crucible, and 
moistened with hydrochloric acid, which disengaged 
sulphuretted hydrogen gas. Besides this, I evapo- 
rated the tincture of litmus to dryness, and then 
heated the residue to redness; the ashes, besides 
carbonate of potash and chloride of potassium, con- 
tained some sulphate of potash. 

The gradual decomposition of sulphate of potash 
by the organic matter and especially the sulphuretted 
hydrogen which results from it, appears then to be the 
principal cause of the decoloration of the tincture of 
litmus ; nevertheless, as in pursuing tiiese experi- 
ments I did not discover the presence of sulphuretted 
hydrogen in the decolorated tincture, by employing 
paper moistened with acetate of lead, I became un- 
certain whether the decoloration was really effected 
by sulphuretted hydrogen. As however a few drops 
of an aqueous solution of sulphuretted hydrogen, 
added to a large quantity of the blue tincture, well 
stopped in a bottle, were sufficient to decolorate it 
in a few days, and as I could not discover in the 
tincture thus decolorated, any sulphuretted hydrogen, 
it having been decomposed, I had no longer any 
doubt that the blue color of the tincture was des- 
troyed, under all circumstances, by the sulphuretted 
hydrogen which is insensibly formed ; thus taking 
away a part of the oxygen which it afterwards absorbs 
from the air, and its blue color returns. After what 
has been stated, it was impossible to prove the 
presence of sulphuretted hydrogen in the decolorated 
tincture, because it is decomposed immediately after 
its formation. 

The decoloration of the tincture of litmus by 
means of a few drops of solution of sulphuretted 
hydrogen, and the recovery of its blue color by the ^ 
contact of air may be repeated a great number of 
times, without the tincture seeming to undergo any 
sensible change. When a small quantity of sulphate 
of lime or sulphate of soda is dissolved in tite tinc- 
ture of litmus, the decoloration begins sooner tiian 
with the sulphate of potash which exists in the tinc- 
ture. Brasilin dissolved m water and stopped in a 
bottie with sulphuretted hydrogen is also decolo- 
rated, but hematin requires a long time for the 
production of this effect ; and the infusion of the 
leaves of the Delphinium Ajaeia does not undergo 
any sensible change by sulphuretted hydrogen, 
even after the lapse of several weeks.— Joiima/ de 
Pharm. 



RAILWAYS. 
Railways are roads made by placing lines of 
smooth and parallel bars between one place and 
another in order to increase the speed of the trans- 
port of carriages by diminishing the resistance to the 
rolling of the wheels. The most perfect of the 
Roman roads, as the Appian way, which is a con* 
tinned plane surfece formed by blocks of stone closely 
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fitted togethor, wis a near mj^roach to tbe modem 
railroad; but the plani of the two species of road 
\ are very different. The first railways, formed on the 
pkn of making a distinct surfiiee and tract for the 
wheds, seen to have been constructed near New- 
castk-npon-Tyne. In Roger North's Life of Lord 
Keeper North, he says that at this place, (1676) 
tiie coals were oemveyed from the mines to the 
bank of the riyer, "by laying rails of timber exactly 
straight and parallel; and bulky carts were made 
with four rollers fitting those rails, whereby the 
carriage was made so easy that one horse would 
draw firar or five chaldrons of coal.'' One hundred 
years afterwards, yiz., about 1776, Mr. Carr con- 
structed an iron railroad at the Sheffield colliery. 
The rails were supported by wooden sleepers, to 
iHiich they were nailed. In 1 79 7 Mr. Bams adopted 
stone supports in a railroad leading from the Lawson 
main colliery to the Tyne near to Newcastle ; and, 
m 1800, Mr. Outram made use of them in a railroad 
at Little Eaton, in Derbyshire. Twenty -five years 
afterwards, this species of road was successfully 
adopted on a public thoroughfare for the transporta- 
tion of merchfuidise and passengers, viz. the Stockton 
and Darlington railroad, which was completed in 
1825, and was the first on which this experiment 
was made with success. From that time, accordingly, 
a new era commenced in the history of inland trans- 
portation. 

The species of rail first employed was a broad 
surfaee of cast iron, sufficient to support the rim of 
a common cart or carriage; these are called plate or 
tram rails, and such rails are very useful, where the 
carriages that pass over them have occasionally to 
traverse common roads. But another species of 
rail is now universally em{)loyed, where the carriages 
have to pass only over the railway ; they are called 
edge rails, and are distinguishe4 from the former by 
being much narrower on Uie upper surface. On the 
edge railway very narrow wheels are used on the 
carriages, the breadth of the rail not in general ex- 
ceeding two inches, and the carriage is kept on the 
way by means of flanges on the outer part of the rim 
of the Wheel. The rails are fashioned in bars 
commonly three feet in length, fastened at each end 
upon sleepers. The usual form of such is of the 
fish-bellied shape, thicker in the middle than at the 
ends, but although theoretically this may appear the 
best fitted for the purpose, recent experience has 
shown that a straight rul is equally strong, and has 
this great advantage, that the cost is much less, 
fi'om the greater ease in making. Cast iron rails 
<^ at first much cheaper than malleable iron ones, 
but the following statement will show that the latter 
*re, in reality, by much the more economical: — 

*' Malleable iron rails, 15 feet long, over which 
86,000 tons have passed in a year; weight of rails, 
4 cwt. 24| lbs. Loss of weight in twelve months, 
8o2. — Cast iron rails, 4 feet long, over which 86,000 
tons has passed in a year; weight of rail, 63 lbs. 
Loss of weight in twelve months, 8 oz., being as 
great a loss upon 4 feet of cast as upon 15 feet of 
wrought iron rails." 

Not only are malleable rails more durable than 
those made of cast iron, but malleable rails when in 
^>M are less susceptible to the deteriorating action of 
^e atmosphere than the same rails would be if 
^used ; for if a bar of wrought iron be placed upon 
the ground, alongside of one of the same form and 
material in the railway use, the former is continually 
throwing off scales of rust, while the latter continues 
■Imoit wholly firee from waste of that description, a 



fiM!t discovered by Mr. Stephenson to depend on 
certain electric influences communicated by i^e 
passage of the trains. The strength of iron neces- 
sary for the construction of a permanent railway 
is a matter which can be decided only by expe- 
rience. Unless the railroad be supported equsJly 
throughout its entire length, each rail must 
be subject to some amount of defisction when 
great weighte are passing over it, and the extent of 
the deflection is in some measure dependent also upon 
the speed, and in the opinion of Professor Barlow, 
the additional resistance to the carriages, caused by 
the deflection of the bar, will be equivalent to the 
carriage being carried up a phme of half the whole 
length, the otiier half being horizontal. The rails 
first employed on the Liverpool and Manchester 
railway weighed no more than 35Ibs. per yard, but 
were soon found to be inadequate to the puroose. 
In the report of the Directors of the Railway Com- 
pany, made in January, 1834, they state, *' in parti- 
cular parts of the road, especially on the descending 
lines of the inclined planes, the rails prove too weak 
for the heavy engines, and the great speed at which 
they are moved; and from the breakages which have 
taken place, the directors have thou^ it expedient 
to order a supply of stronger and heavier rails to be put 
down in those districts where the present rails have been 
found insufficient." In their report of July, 1837, 
they state, that,'* with the plan recommended by the 
directors at the last half-yearly meeting, of rdi^ring 
from time to time certain portions of the road wkh 
heavier and stronger rails, the directors have every 
reason to be satisfied. A portion of the way has 
been recently laid with parallel rails, 601b8 to^ 
yard ; and when in addition to the greater security 
afforded to the general traffic by a firm and substan- 
tial rail, account is taken«of the diminished charge at 
which the road, when so laid, will be kept in order, 
the directors feel confident tiiat the proprietors will 
approve of their persevering in the i^an which they 
have thus commenced." This is only one instance 
out of many in which tiie Liverpool and Mandiester 
Company have been constrained to purchase expe- 
rience at a very dear rate — dear, at least if regarded 
in reference to tiieir individual and pecuniary interests, 
but cheap, if the proprietors, taking a more enlarged 
view of the great subject of railways, will indwie in 
their consideration the beneficial results, vast and 
undisputed, which will shortly be realiied by the 
country and the worid. Mr.' Brunei, tiie engineer 
of the Great Western railway, has suggested that a 
greater space should be allowed between the rails 
than has been adopted on the Liverpool and Man- 
chester, or London and Birmingham railways, and 
the carriages being hung between the wheels, the 
diameter of the wheels can be increased, and with 
it the speed of traveling. 

(Continued on page 181 .J 

PRINCIPLE OF THE DAGUERROTYPE. 

Parte, Auguei 2l9t. 
I wnm to yon to report, — though of necessity 
hastily; — the proceedings of the AeadenUedeScieneeM 
of Monday last, when M. Arago, in the presence of 
a crowded audieooe, which had besieged tlie doors ot 
the Institute three hours before the commencement 
of the sitting, divulged the secret of M. Dagucrre's 
invention, whidi has now as you are aware, become 
public property. Three drawings having been exhi- 
bited, by way of qpedmenSf M, Arago began by 
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noapitolatiiig tiie dlBOOveritiif or nXbtr UBte towsrds 
discoTeries of former diemists : he afterwirds dwelt 
upon the progressiye experiments of M. Niepce, 
ihice carried out by M. Daguerre. Ait however, 
jonr cohunns already contain notices of these, I 
will come at once to the publication of the secret 
of the perfect invention, and in order to give yon 
tins as fully and clearly as possible, I send you an 
abstract from the report published in yesterday's 
Journal des Debat$. 

M. Arago stoted that, according to M. Daguerre's 
process, copper plated with nlyer is washed with a 
solution of nitric acid, for the purpose of cleansing 
its sur£ice, and espedally to remove the minute 
traces of copper, which tiie layer of silver may 
contain. Tms washing must be done with the 
greatest care, attention, and regularity. M. Daguerre 
has observed, that better results are obtained firom 
copper plated with silver, tiian from pure silver; 
whence it may be surmised, that electricity may be 
concerned in the action. 

After this preliminary preparation, the metallic 
plate is exposed, in a well-closed box, to the action 
of the vapour of iodine, with certain precautions. A 
small quantity of iodine is placed at the bottom of the 
box, with a thin gauze between it and the plate, as it 
were, to sift the vapour, and to diffuse it equally. It 
is also necessary to surround the plate with a small 
metallic frame, to prevent the vapour of iodine from 
oondensipg in larger quantities round the margin 
(ban in the centre; the whole success of the opera- 
tion depending on the perfect uniformity of the 
lajNr of ioduret of silver thus formed. The exact 
time to withdraw the sheet of plated copper from the 
vapour, is indicated by the plate assuming a yellow 
color. M. Dumas, who has endeavoured to ascer- 
tain the thicifff«'>#ff oi this deposit, states that it can- 
not be more than the millionth part of a millimetre, 
Hie plate thus prepared, is placed in the dark cham- 
ber ii tiie csmera obscura, and preserved with great 
care from U&e frintest action of light. It is, in fact, 
so sensitive, that exposure for a tenth of a second is 
more than sufficient to make an impression on it. 

At the bottom of the dark chamber, which M. 
Daguerre hasreduoed to small dimensions, is a plate 
of jgronnd glass, which advances or recedes until the 
image of the object to be represented is perfectly 
okar and dsrtinct. When this is gained, the pre- 
pared ^^iaSob is substituted for the ground glass, and 
receives the impression of the object. The effect is 
pftidneod in a very short time. When the metallic 
plate is withdrawn, the impression is hardly to be 
seen, the action of a second viqiour being necessary 
to bring it out distinctly: the vapour of mercury is 
enpk>yed for this purpose. It ii remarkable, that 
the metallic plate, to be properly acted upon by the 
mercurial vapour, must be placed at a certain angle. 
To this end, it is inclosed in a third box, at the 
bottom of which is placed a small dirii filled with 
mercury. If the picture is to be viewed in a ver- 
tical poritdon, as is usually the case with engravings, 
it must receive the vapour of mercury at an angle of 
about 45^. If, on the eonlniry, it is to be viewed 
at that angle, the plate must be arranged in the box 
in a horisontal position. The volsirilitstion of the 
mercury must be assisted by a temperature of 60^ 
(of Reaumur). 

After these three operaftioBB, fat the oomflMxm Of 
the process, the plate must be {teiged into a solu- 
tion of hypo-sulphite of soda. This sohitien acts ; 
most strongly on the ^ait^ which have been unin- 
fluenced by light ; the reverse of the mercurial vapour, 



whidk attacks exokuNaly tliat portion which liai 
been acted on by tfie rays of light. From this it 
might peihaps be imagined, that the lighto are formed 
by the amalgamation of the sihrsr with mercury, and 
the shadows by the silphnret of silver formed by the 
hypo-sulphite. M. Arago, however, formally de- 
chared the positive inability of the combined wisdom 
cX physical, chemicd, and optical soence, to offer 
any ^eory of tiiese deUeate and complicated opera- 
tions, winch might be even tolerably rational and 
satisfactory. 

The picture now produced is waiAied in distilled 
water, to give it that stability which is necessary to 
its bearing exposure to light witlmut undei|;o^ any 
further change. 

After his statement of the details of M. Daguerre'a 
discovery, M. Arago proceeded to speculate upon the 
improvements of which this beautiM application of 
optics was capable. He adverted to M. Daguenre's 
hopes of discovering some further method of fixing 
not merely the images of tilings, but also of their 
colors: a hope based upon the foct, that, in the ex- 
perimento which have been made with the solar spec- 
trum blue color has been seen to result frtmi bhis 
rays, orange color from orange, and so with the 
others, Su: John Herschel is sure that the red ray 
alone is without action. The question arose, too, 
whether it will be possible to take portraits by this 
method? M. Arago was disposed to answer in the 
affirmative. A serious difficulty, however, pre- 
sented itself; — entiro absence of motion on the part 
of the object isessential to the success ofthe operation, 
and this is impossible to be obtained from any fooe 
exposed to the influence of so intense a light. M . 
Daguerre, however, believes that the interposition of 
a blue glass would in no way interfere with the action 
of the light on the prepared plate, while it would 
protect the sitter sufficiently from the action of the 
light. The head could be easily fixed by means of 
supporting apparatus. Another more important 
desideratum is, the means of rendering the picture 
unalterable by friction. The substance of the pic- 
tures executcMl by the Daguerrotype is in fiict, so 
little solid — is so slightly deposited on the surface of 
the metallic plate, thisit Uie least friction destroys it, 
like a drawing in chalk : a^present, it is necessary 
to cover it with glass. 

I^m his numerous experiments on tde action of 
light on different substances, M. Daguerre has drawn 
the conclusion that the sun is not equally powerfril 
at all times of the day, even at those instanto when 
his height is the same above the horizon. Thus, 
more satisfieu^tory results are obtained at six in the 
morning than at six in the afternoon. From this, 
too« it is evident, that the Daguerrotype is an instru- 
ment of exquisite sensibUity for measuring the dif- 
ferent intensities of light, a subject which has 
hitherto been one of the most difficult problems in 
Natural Philosophy. It is easy enough to measure 
the difference in intensity between two lights viewed 
simultaneously, but when it is desired to compare 
daylight with a light produced in the night — ^that of 
the sun with that of the moon, for example — the 
resnlte obtained have had no precision. The pre- 
paration of M. Daguerre is influenced even by the 
Ug^t of the moon, to which all the preparations 
hitbeffto tried were insensible, even when the rays 
were concentrated by a powerful lens. 

In physios, M Arago indicated some of the more 
immediate applications of the Daguerrotype, inde- 

ridendy of those which he had already mentioned 
Photometry. He instanced some of the most 
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complex phenaiBeiiatriiibitedby the solar ipccteum. 
We know, for example, that the different colored rays 
are separated by black tranvcraal lines, indicattog 
tiie absence of these rays at certain parts ; and tHe 
fluestion arises whether there are also simdar in- 
terruptions in the continnity of the chemical lays? 
M. Arago proposes, as a simple scrtution of tibw 
question, to expose one of M. Daguerte s prepared 
plates to the action of a spectrum; an expenmsnt 
which would prove whether the action of ttieee rays 

is continuous or interrupted by blank spaoes. 

1 dudl only add, that M. Daguerre has entered 
into a contract with Giroux, the celebrated toyman, 
for the practical application of his discover^-and 
tiut it is said he has already in petto, some now 
xesnhs of hnportance, whidi he will submit totte 
Aeademie at an eariy opportunity. — From a Cor- 
rttpondmt qf the Athem^Bum. 



CONCRETE. 

CoNCMTB Is the name given by architects to a 
compact mass of pebbles, sand, and lime cemented 
togeSier, in order to form the foundations of bmld- 
^. Scmple says that the best proportions are 80 
puts of pebbles, each about 7 or 8 ounces m weight, 
40 parts sharp river sand, and 10 of good Ume, the 
Urt is to be mixed with water to a thinnish consis- 
tence, and grouted in. It has been feund that 
Thames ballast, as taken from the bed of the nver, 
consists nearly of 2 parts of pebbles to 1 of wnd, 
and therefore answers exceedingly weU for makmg 
concrete ; with from one-seventh to one-dght part of 
Ume. The best mode of making concrete, aooord- 
ing to Mr. Godwin, is to mix the lime, prevwusly 
ground, with the ballast in a dry state; s^Scient 
water is now thrown over it to effect a perfect mix- 
ture, after which it should be turned over at least 
' twice with shovels, or oftener ; then put into barroiw. 
and wheeled away for use instantly. It is gemerally 
found advisable to employ two sets of men to per- 
form this operation, with three in each set; one 
man to feteh the water, &c., whUe the other two turn 
over the mixture to the second set, and they, repeat- 
ing the process, turn over the concrete to the bar- 
row-men. After being put into the barrows, it 
should at once be wheeled up planks, so raiwd as to 
give it a faU of some yards, and thrown into the foun- 
dation, by which means the particles are driven closer 
logetiier, and greater soKdity is given to thewh<^ 
mass. Soon after being thrown in, tiie mixture is 
observed usually to be in commotion, md muoh 
heat is evolved with a copious emission of ▼apwr. 
The barrow-load of concrete in the Wl spreafflng 
over tiie ground, will form generally a steratnm of 
from 7 to 9 inches thick, which should be aUowed to 
set before throwing in a second. ^ 

Another mode of making concrete, is fast to cow 
the foundation with a certain quanttty of water, and 
then to tiirowin tiie dry mixture of ballast imd hmc. 
It is next turned and leveUed witfi shovels; irfter 
which more water is pumped in, and tiie <>pe«^ra 
is repeated.— The former metiiod is undoubted^ 

preferable. , . ^^ 

In some cases it has been found neccssaryton^ 

tiie ingredients in a pug-mill, as in mixing clay, »c. 

for bricks. For tiie preparation of a concrete fbun- 

dation, as the hardening should be rapid, no more 

water should be used than is absolutely necessary to 

effect a perfect mixture of the ingredicnte. Hot 

water ifOTlffrrt^ the induration. There is about 



ene^fifth of oontoaetion In vohime in the ooncrete, 
in reference to the bulk of its ingredients. To from 
• a cubical yard of concrete, about 30 feet cube of 
b tl^fife and 3i feet cubeof ground lime must be 
employed, with a sufficient quantity of water. 



NEW WRITING FLUID. 
Ik lookkg o^erthe tiionsaDd and one receipts for 
writingink^one might imagine ti»e projectors had 
belaboured to introduce as much extractive matter 
as pottible, in order to make a Mquilmud for the 
purpose of writing, so heterrogeneous and unneces- 
sary aie the substances introduced^ olevly showiqg 
the subject never to haive been sdentifi-^lly under- 
stood. All thKt we are ^ven to understand is, that 
the copperas and galls form a tanno-gaUate of inm, 
which is suspended in the liquid by gum arable, 
but I will show that the tanno-gallate does not pre- 
cipitate, which is frtal to the above theoiy, and 
leaves the field open for another, wUch I will ven- 
ture to propound. . - . / 

When sulphate of iron is added to mnision (or 
decoction) of geOls, the oxide of iron exercises an 
elective affinity for the tanno-gallic acid, while the 
sulphuric acid is left free which combining with 
another portion ol sulphate froms bi-sulphate of iron, 
which absorbing oxygen from the atmosphere is 
converted mto persulphate, and forms with the tanno- 
gallate, what may be termed the insoluble perma" 
phated tanno-gallate of iro»,which suspended by 
meana of gum arable forms the basis of common 
writing ink; it is rendered colorless by most acids, 
gets rua^ by age, ck)gs tiie pen, turns mouldy, and 
ifl bj no means dean in its manufacture. In con- 
tiedistinotion to which I have found the follawing 
receipt wpsnov. Take half a pint of inftision of 
galls and one drachm of camphor, a piece of clean 
iron wire of a spiral form, to present a surfoce of 
thelengtii oftiiebottie, and inserted in tiie cork; 
I introduce tim whole into a half pgit bottie, and let it 
stand for a month. The infusionis one pwt galls 
to right of water. In tins fluid there is no free mi- 
neral add, tiiere being simply tanno-gallate of iron 
far the basis; the iron decomposes the water and 
becomes oxicUsed in the usual manner, conscquentiy 
^ere can be no excess of iron in the fluid to give it 
a rusty appearance. The tanno-gallate, not bemg a 
predpitate, requires no mudhige for its suspension, 
ndtiier is it obUterated by dilute adds, and alkahes 
only giveita deep brown color, tixe camphor pie- 
vente mouldiness. . 

Thus is an ink made, dean, economical, mde- 
Hble,andHmpid; made in fsctwitii no more trou- 
ble tiian a cup of tea. No<me wiU,ever1^of 
tiie old leoeipts for black mud after havmg tried tiie 
above. I live used it for tiie last tiiree montiis, 
and for whidi I daim no orijpnaUty, ^^e acci- 
dental overthrow of wm9 strong tea on a knife finfc 
gave rise to tiie idea. J- ^^^P;. ,. 

[The color of tiie writing in our correspondents 
letter is certdnly good, imd J PP«« *<> J^JT^f .^^ 
rea^ylWmi tiie pen. We hare also testedit by 
tiie acetic, nitric, suliOiuric, «id wunatus acida, 
whkh do U appear to alfoct ti«i odor, unh« ma 
suffidentiy concentrated steteto u^ure the totiue 
of tiie paper also. The recdpt above we have no 
doubt ^ make a good ink, but i^^.i^'^^S^'^' 
oept mdeed as a general writing ^^ ,^^2n^^ 

tomary/orlea<^' ^l**^"' ^y*"'. "^^^^^t!^^^ 
touse a liquid formed by-pounng a dMOotwi flf 



Digitized by 



Google 



176 



MAGAZINE OF SCIENCE. 



logfTood riiETingi iip<m tiie nitt of iron, wliidi it 
will be wen ii analogous in prineipte to the fore- 
going. The proceu of making tbit dye was, 
however, but little understood, (at least in London,) 
until about forty years ago, when an indiTidualesta* 
blished a manufactory in Whitechapel, to supply 
the dyers, &c., with what is called iron liquor, which 
was made simply by soaking old iron hoops in water : 
and although he sold the liquor when prepared at a 
few pence only per gallon, he realised a Tcry large 
fortune. 

In the receipt of our correspondent surely there 
is a mistake in the quantity of camphor. Hus 
resin being, in a very small degree, soluble in water. 
One grain of corrosive sublimate, or one drop of 
creosote, will prevent mould in a gallon of ink. — 
Ed.] 



MISCELLANIES. 

To choote Copper fir Engraving, — Plates in- 
tended for engraving ought to be of the best 
copper, which should be very malleable, firm, and 
with some degree of hardness, free from veins 
or specks, or dissimilar parts. The redness of 
copper is a presumptive mark of its being good, 
but not an ii:drallible one ; for though it is, in gene- 
ral, a proof of the purity of the copper, yet it does 
not evince that the quantities may not be injured 
by too frequent infusion. 

Copper-plates may be had ready prepared in 
most large towns ; but when these eannot be had, 
procure a pretty thick sheet of copper, rather 
larger than the drawing, and let the brasier plan- 
ish it well ; then take a piece of pumice-stone, and 
with water rub it all one way, till it becomes tole- 
rably smooth and level ; a piece of charcoal is next 
used with water for polishing it still farther, and 
removing the deep scratches made by the pumice- 
stone, and it is then finished with a piece of char- 
coal of a finer grain, with a little oil. 

To Copy Writing»,^Ttike a piece of unsized 
paper exactly of the size of the paper to be copied ; 
moisten it with water, or with the following liquid : 
Take of distilled vinegar, two pounds weight, dis- 
solve it in one ounce of boracic acid ; then take 
four ounces of oyster shells calcined to whiteness, 
and carefully freed from their brown crust ; put them 
into the vinegar, shake the mixture frequently for 
24 hours, then let it stand till it deposits its sedi- 
ment ; filter the dear part through unsized paper 
into a glass vessel ; then add two ounces of the best 
Aleppo galls bruised, and place the liquor in a warm 
place ; shake it frequently for 24 hours ; then filter 
the liquor again through unsized paper, and add to 
iti after filtration, one quart of pure water. It must 
then stand 24 hours, and be filtered again, if it shows 
a disposition to deposit any sediment, which it gene- 
rally does. When paper has been wet with this 
liquid, put it between two thick unsized papers to ab- 
.^rb the superfluous moisture; then lay it over the 
writing to be copied, and put a piece of dean writing 
paper above it. But the whole ou the board of a 
rolling press, and press them through the rolls, as is 
done in printing copper phites, and a copy of the 
writing will appear on both sides of the thin mois* 
tened paper ; on one side in a reversed order and 
direction, but on the other side in the natural order 
and direction of the lines. 



ANSWERS TO QUERIES. 

87 — What occasumt the whietttng eounde of 
volant boBiee f When bodies move quickly a par- 
tial vacuum is caused, and the noise is produced 
by the air returning to its place. 

89 — Two balle, each iff one pound weight, eua^ 
pended on eeparate itringe, contiguoue but not touch' 
ing, thawing no inclination to coaleece — at what 
height from the earth*8 ewface would they manffeet 
attraction fir each other f Hie question is not 
suffidently explidt for a direct answer, because it 
would be requisite to ascertain the comparatiye 
weight of the earth ; also the space signified by 
contiguous is indefinite. The following general 
method of solution ii therefore all that can be 
given : — Supposing the balls to be of equal dentity 
with the earth ; then, as the sum of the squares of 
the diameters of each ball, ii the square of the 
diameter of the earth, so is the square of the 
distance of the balls from each otiier to the square 
of the distance of each ball from the earth. If they 
are of different density, then the density of the 
balls is to the density of the earth — as the. square 
of the distance thus found, to the square of the dis- 
tance they should be at to make the attractive forces 
balances consequently, a slight addition will ^ve the i 
distance at which the balls will attract each other. 

100 — Te there any point in the mandril of a lathe 
which remains stationary while the mandril re- 
volves f No, certainly not. Mathematically the 
centre of the axis is at rest, but practically it moves 
with the rest of the mandril. 

101 — What is the principle qf the quicisihfer 
boats r The ''Cygnet" London and Westminster 
quicksilver boat is, or was, on Mr. Howard's 
prindple, and has no boiler, but the following 
substitute fbr one:— A quantity of mercury it 
placed in a wrought-iron vessel, over a coke fire, 
and maintained at a temperature of from 4** to 600^ 
Fah. the foot, per horse power. The upper surface 
of the mercury is covered by a thin plate of iron, 
which rests in contact with it, and is so constructed 
as to present about four times the surface that it 
exposed to the fire. Adjoining this is a vessel 
containing water heated to nearly the boiling point, 
and communicating with it by means of a nozzle and 
valve ; and the water is from time to time injected < 
by the engine, in small portions, to the top iron 
plate, from which it receives the heat, not only ne- 
cessary to convert it into steam, but also to expand 
steam, being above what it would recdve if in con- 
tact with water, the temperature being' above itt 
pressure ; hence the steam passes into a jacket sur- 
rounding the cylinder, which jacket is also sur- 
rounded by another, forming the passage of the 
heated air to the funnel, by which means the tem- 
perature is preserved at 400^ the pressure being 251b8. 
per inch. The arrangement of the slide valves it 
such that the steam acts expansivdy. The conductor 
is a copper vessd immersed in a cistern of cold 
water, and the steam flows into it by the eductioa 
pipe in the usual manner, and a jet is admitted to 
it from an adjoiuing vessel, filled before workine 
with distilled water, and the condensed water, and 
the condensed steam, are pumped therefrom into a 
copper worm placed in a cistern of cold water, by 
which means they are reduced in temperature, ana 
then re-conducted to the distilled water tank. Tlio 
fire is urged by a blowing machine.— Dr. Lardner* 
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ELECTRICITY. 

"BMitiiMd frwa page 167. 

In all the xramerouB experiments, already introduced 
in these Yarions numbers, the effect Yisible has 
mostly been that of a certain tendency the excited 
bodies have had to coalesce with each other in some 
cases, and to recede in others, or haVe been in- 
stances of electrical attraction and repulsion. Upon 
a closer examination of the circumstances attending 
these experiments, it will be found that when 
two bodies are electrified equally, they will repel 
each other *, and also that when one body only is 
electrified, it is attracted by all others of a con- 
ducting nature in its neighbourhood. Thus it 
appears that two laws only goTcm all these pheno- 
mena, which Franklin gives thus : — ^The electric 
fluid repels itself, and attracts all other matter ; 
therefore, bodies' similarly electrified, that is. if 
both are electrified j9/ti», or both min««, they repel 
each other ; but if one body be electrified plut^ and 
the other mtnttf, they will attract each other, until 
the equilibrium be restored, when they become neu- 
tral. It may be thought that, in many instances, 
but one body is affected, and therefore the laws do 
not apply. For example : — 

Ex, 30. — Suspend from the ceiling a string, and 
from this a -feather, attached to a thread of silk. 
Hold towards it an excited glass, tube, the feather 
will first adhere to it, then be repelled, and, if a 
finger be held near it, be attracted towards the 
finger. The attraction of the feather and tube is ac- 
counted for — they are differently electrified. The 
receding of the feather is also accounted for — for 
after touching each other they are similarly elec- 
trified ; but why the feather should seek the finger 
is not so apparent. It arises from a cause, which, 
instead of militating against the truth of Franklin's 
laws, does but prove their general applicability. 
When a body of any kind is electrified, it affects 
and repels the electric fluid contained in all the 
bodies near it, and thus the overcharged feather 
drives away some portion of the fluid in the finger, 
in consequence of which the part of the finger 
nearest to it becomes negative, or in a different 
state from itself — ^therefore they are mutually at- 
tracted. The degree of this attraction is found to 
be in proportion to the square of their approxima- 
tion towards each other, or as it is usually expressed, 
proportional inversely as the square' of their dis-- 
tance — that is, if at one inch distance from each 
other, they attract with a force equal to one — at two 
inches the attractive force will be a quarter as much 
only ~ at three inches it will be one-ninth only — 
that is, three times three. The cause of attraction 
we leave until a future chapter explains the laws of 
electrical induction. At present we content our- 
selves with laying before our readers some of the 
best of the numerous experiments on this particular 
division of electrical science. 

Bx, 31. — ^Hang two feathers on silk strings firom 
a stand, (Fig. 2,) which will elevate them some 
inches above the table, and which stand has a glass 
leg, or support, to it ; or still better than this, hang 
a string from the ceiling, and at the end of the 
string the two silk lines with feathers, so that they 
are not near any other object. Hold towards the 
feathers the excited glass rod. The two feathers 
will, at first, adhere to the glass rod, and soon 
afterwards be repelled firom it, and from each other. 

"Bx, 32. — ^Balance upon a rod of glass, terminated 
by a needle point, a ctelicate rod of mood, havini^ 



a small disc of white paper, or a pith baU, at eadi 
end. Hold towards either end of this an excited 
glass rod — the end will be attracted by it. This 
forms a delicate, useful, and dieap electrometer 
(see Fig. 1.) 

Bx, 33. — Procure two stands, each formed of a 
foot which supports a glass rod, and upon this a 
brass wire hooked at the top, so that there may be 
hung to it a silk thread, bearing at each end a 
feather, (as Fig. 2.) To the one pair of feathers 
hold ui excited glass rod — they will repel each 
other with positive electricity. Hold towards the 
other pair of feathers an excited stick of sealing 
wax — they will repel each other with negative 
electricity. Put the one stand near the other, as 
represented in the figure, and the one pair will 
attract the other — they being differently electrified. 

NoU, — A common-sized stick of sealing wax is 
too small for this and* similar experiments. The 
glass and sealing wax rods may be combined with 
advantage. Having procured a hollow glass tube, 
about two feet long and of one indi diameter, heat 
it gradually by a fire, until hot enough to melt 
sealing wax — then rub upon one half of it a stick of 
red wax, until the surface of that half is completely 
and evenly covered with the wax. Hold it near the 
fire again, that the wax may settle into a smooth and 
glossy surface, and it will be complete. When to be 
excited the glass end only will require warming, the 
waxed part serving as a handle ; so also, when the 
waxed end is excited the glass may be held in &e 
hand. To excite glass, rub it briskly with a black 
silk handkerchief — to excite sealing wax rub it 
with a piece. of flannel. 

Bx, 34. — ^Tie twenty fine linen threads together 
at each end, so that there may be about six inches 
distance from knot to knot, hang this by a wire 
loop fastened to one of the knots, to tiie conductor 
of tiie machine ; upon charging Uie ccmductor, the 
threads will recede firom each other forming a ca- 
rious balloon-shaped body. 

Bx, 35.— Instead of tying the threads at both 
ends, let the lower end be loose, and upon tumin** 
the machine, they wiH form a brush. 

Bx, 36.— TAe Qlois Fea/A«r.— Procure a glass 
feather, as made at the fancy glass shops, and stick 
it into one of the holes on the upper side of the 
conductor, when the machine is put in motion the 
radiation of all the filaments of glass vrill offer a 
most elegant object. 

Bx, 37.— 2%e Frightened Head qfHair.^M a 
variation of the last experiment, the head of a doU 
is ftimished with a wig of hair which ia two or 
three inches long; upon electrifying this "each 
particular hair will stand on end " in the most gro- 
tesque manner ; and thus it is with every person 
who is electrified, when on a glass legged stooL 
This experiment becomes most effective becauae 
seen more conspicuously when the hair is of a grey 
color. (See Fig. 3.) 

Bx, 38. — Radiaiing Feathers, — Let a metal ring 
be supported upon a glass pillar, and at six or eight 
equally-distant points, around this ring tie a thread 
(not silk) a few inches long, the other end of whidi 
bears a feather, (as in Fig. 4,) where six are repre- 
sented. Connect the metal ring witli the conduc- 
tor of the machine by a wire or chain, and the 
feathers being electrified will repel each other until 
they will stand at equal distances like the spokes of 
awheel. 

Bx. 39. — Bleetrie Fish, — Cut a piece of "very 
thin leaf brass (such as is called tinsel will do) with 
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m obtiiie angle mt one end and an acute one at the 
other ; present the large end towards an electrified 
oondnetor, and when the brass is within its atmo- 
sphers let it go ; it wUl then fix itself to the con- 
ductor by the apex of its obt«e angle, and, firom 
its conthmal wavering motion, will appear to be 
animated. 

Ex, iO.^^Ffymg JMAer.^Exdte a glass tube, 
(as in Experiment 33,) and hold towaerds it a yery 
Bght and fleecy feather, it will adhere to it lor a 
moment, then be repelled in the most beantiftilly 
expanded form ; if no object be near, it will gra- 
dnally be attracted to libe earth, but it may be 
driven in any direction around the room, by bring- 
ing the still excited glass near it, for it will be still 
repelled from the glass. It is eyident that the 
feather in sailing along mvst not be suffered to de- 
posit its electricity by touchhug any surrounding 
object. 

B». 41. — Ammaied Tkread, — Present a fine 
thread to an electrified conductor, when it is at a 
proper distance it will fly towards, and stick to the 
conductor, and convey the electric fluid from it to 
tiiehand; remove the thread to a small distance 
from the conductor, and it will fly backwards and 
fbrwards with great velocity, and in a very pleasing 
manner ; present the same thread towards one that 
hangs firom the conductor, they will attract and 
join each other. Bring the finger, or a brass ball, 
near these threads, the ball wiU repel that held by 
the hand, and attract that* which is affixed to the 
conductor. 

Rr, 42. — Suspended £eq^.— Hold towards the 
ball at the end of the conductor, a square tiiin leiif 
of brass or paper ; upon turning the machine, it 
win leave the lumd and be suspended with one of 
its points upwards between tiie hand and the con- 
ductor. (See Rg. 5.) 

Bx, 43. — The Moving Xeqf.— Move the hand 
round, and at a uniform distance firom the ball of 
the conductor, when the leaf of brass is suspended 
near it, and it will be seen to move with the hand 
in any direction which the latter may take. 

Ex, 44. — Danemg Intages.^To the end of the 
conductor, suspend a plate, made either of metal 
or wood, covered with tin foil, and at a distance of 
three or four inches under tiiis a similar plate, but 
one that is rather larger. Place on the lower plate 
any little figures cut out of paper or pith. Take 
care that the lower plate is supported upon some 
conducting substance ; turn the machine, and the 
figures will raise themselves, and fly up and down 
between the two plates, forming a most ludicrous 
dance. (See Ilg. 6.) 

Ex, 45. — Support the lower plate upon a glass 
bottle, or other insulator, and although all the rest 
of the apparatus remains as before, yet the figures 
will not dance. The reason is this, the upper plate 
being charged by ita connection with the machine, 
the figures are attracted by it — they becoming 
charged are repelled by the upper, and attracted by 
the lower plate. When they touch this their charge 
is removed by that contact, and conveyed to the 
earth, while the figures jump up again, for a firesh 
supply, and thus they move alternately from the 
one to the other plate. When the lower plate, 
however, is insukted, the extra portion brought to 
it cannot escape, and it becomes charged in the 
same manner as the upper one — therefore, the 
figures have no tendency to move between them. 

Note. — If in cutting out the figure the head is 
heavier than the feet, it will dance head downwards 



—damping the feet in the mouth will usually remedy 
this, but this, at the same time, gives them a 
tendency to adhere to the upper plate, while wetting 
the head makes them dance on the lower plate. 
Female figures usually dance more r^pilarly because 
of the weight of the lower part of the dress. In 
all the figures the head should be somewhat pointed, 
either by the adjunct of a steeple-crowned hat, or 
somethiiig sunilar put upon it. 

Ex. 46.— Danemg Pith BalU, — Place upon the 
lower stand, (mentioned in Experiment 44,) six or 
eight baUs of the pitli of elder, and cover them 
over with a dry tumbler. Hang to the conductor a 
chaii^, which touches this tumbler ; upon turning 
the machine, although glass intervenes between the 
exciting power and the balls acted upon, yet the 
balls will fly rapidly up and down within the glass 
tumbler. In tiiis instance, the outer part of tiie 
glass is by contact electrified positively ; the inner 
part, therefore, will be by induction, (afterwards to 
be explained,) electrified negatively ; and the balls 
are flying up and down to supply the deficiency of 
the glass— each ball coming to deposit ita load, and 
flying down again for another. (See Fig. 7.) 

Ex. 47. — ^llie dandng pith ball experiment may 
be reversed thus : — Fasten to the conductor a chain 
as before. Put it in a dry tumbler, and turn the 
machine. After a few turns the tumbler will be 
charged withinside with positive electricity. Place 
upon a table, or a metal plate, a few pith balls, 
and cover them over with the charged tumbler. 
They will now jump up and down, each one con- 
veying some of the fluid away from the glass, and 
not towards it as in the latter instance. They con- 
tinue to dance long after the machine ceases to act, 
and when their motion has ceased altogether, it may 
be renewed by merely putting the Imnd upon the 
outside of the glass. 

To make Pith and Cork Balle. — Procure some of 
the thick young shoote of the common dder-tree, 
cut them into lengths between the jointa, and push 
out 1^ pith of each length by a smooth stick, as 
near as possible the size of the hole where the pith 
is, and dry it for use. When wanted for balls, cut 
out each ball moderately true with a pen knife, and 
to round them more perfectiy, and take off the 
rough edges, roll them very gentiy, with a cireular 
motion, on a smooth table, and tiiey will be fit for 
use. Cork balls may be cut in the same manner, 
but to make them smooth each one must be placed 
upon the point of a needle, and turned round two 
or three times in the flame of a candle, or should 
the blackness thereby occasioned be an objection 
they may be rubbed with sand paper. 

Ex. iS.SlecMe Belle.-'The apparatus thus 
called is of various forms — ^that put into action by 
attraction is represented in Fig. 8. It consists of 
a rod, or wire, having a hook to hang it up by, and 
a small chain at each end, terminated by a beU. 
There are, also, at three other parte depending from 
it tiiree sUk threads—one terminated by a third 
bell, the other two by metal clappers. The third 
bell, it will be observed, has a chain appended.to it 
which reaches the ground. When this is suspended 
from the conductor, the wire at top, and bells at 
the sides, become electrified — these latter, therefore, 
attract the clippers. They thus becoming charged 
recede till they touch the centre bell, and thus the 
motion of the clappers, from one to the other, 
produces the sound of ringing. 

(Continued on page 31 4 J 
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PHOTOGENIC ACTINOMETER. 

BT P&OFBSSOa DAUBBNY. 

Bead b^ore the British Jsiociation, Augutt 26, 1839. 
P&0FB8S0K Daubsny exhibited the model of an 
apparatus, by means of which, in a more complete 
condition, he hoped to obtain a numerical estimate 
of the intensity of solar light at different periods of 
the day, and in different parts of the globe. The 
contrivance consisted of a sheet of photogenic pa- 
per, moderately sensible, rolled round a cylinder, 
which, by means of machinery, would uncoil at a 
given rate, so as to expose to the direct action of 
the solar rays, for the space of an hour, a strip of 
the whole length of the sheet, and of about an inch 
in diameter. Between the paper and the light was 
to be interposed a vessel, with pUme surfaces of glass 
at top and bottom, and in breadth corresponding to 
that of the strip of paper presented. Tliis vessel, 
being wedge-shaped, was fitted to contain a body of 
fluid of gradually-increasing thickness, so that, if 
calculated to absorb light, the proportion intercepted 
would augment in a gradually-increasing proportion 
from one extremity of the vessel to the other. 
Hence it was presumed that the discoloration arising 
from the action of light would proceed along the 
surface of the paper, to a greater or less extent, 
accordingly as the intensity of the sun's light was 
such as enabled it to penetrate through a greater or 
lesser thickness of the fluid employed. In order 
to register the results, nothing more was required 
thhn to measure, each evening, by means of a scale, 
bow many degrees the discoloration had proceeded 
along the surface of the paper exposed to light, 
during each successive hour of the preceding day. 
To render the instrument self-registering, some 
contrivance for placing the paper always in a simi- 
lar position with re^i^nce to the sun, must of 
<M>ur8e be superadded. The object of this contri- 
■Vance differed from that aimed at by Sir J. Herschel 
in his Actinometer, being intended as a measure of 
the aggregate effect of the solar intensity at the 
period (be it long or short) during which tiie paper 
was submitted to its influence ; whereas the Acti- 
nometer merely measures the intensity at the mo- 
ment the observation is made. The interposition 
of an absorbing fluid has at least this advantage, 
that it enables ^ observer to estimate the relative 
intensity by marking tiie point at which the paper 
ceases to be discolored, of which the eye is able to 
judge more exactly than it could do of the relative 
darkness of shade, which might be produced on 
paper exposed unprotected to light of different 
degrees of brilliancy. 

Mr. Jackson thought that a Heliostat, for 
throwing tiie reflected light of the sun upon the 
instrument, would be objectionable ; and suggested, 
in preference, that the Heliostat should rather turn 
the instrument to the sun, which he considered 
could be effected with equal ease. — Dr. Daubeny 
assented. — Professor Forbes only first saw the in- 
strument yesterday ; he therefore could not speak 
with much confidence, but must own his flrst im- 
pressions were not very sanguine of its ultimate 
success. One objection was, the difficulty, if not 
impossibility, of procuring prepared or photogenic 
paper of exactly similar sensibility; and unless 
th& were done, not even the observations of the 
same person, made at different times, could be com- 
pared, much less could any comparisons be made 
of the results of different observers. Another 
objection was the difficulty of observing where the 



discoloration extended to, as the diading off woidd 
be so gradual; so that different persons would 
come to different conclusions, according to the 
goodness or badness of their sight, upon the very 
same sheet of register paper. A third objectbn 
was, that the scale would be so complicated, that 
he much feared whether any scale be formed ; lor 
not only were the quantities of light which would 
be permitted to pass through a w^ge-shaped mass 
of fluid, such as Dr. Daubeny propoMd, diminished, 
in a geometrical proportion, as its Uuckness in* 
creased arithmetically, but it had now been clearly 
established by the researdies of MeUoni, Fresnel, 
and others, that the portion of light whidi had 
already passed through a portion of any medium, 
was in a state for passing with greater ease, or in a 
greater relative proportion, through equal portions 
of the remainder. Unquestionably self-registeiiDg 
instruments of all kinds were highly desirable, and 
an instrument fitted to perform what Dr. Daubeny 
proposed would be both interesting and valuable ; 
and he thought the suggestions valuable, even sup- 
posing difficulties such as he alluded to should be 
found to exist. — Dr. Daubeny said, that, as to one 
of the objections, Sir John Hersdiel had informed 
him that any quantity of equally sensitive photogenic 
paper could be obtained ; as to the scale, the indi- 
cations were not intended to furnish absolute, but 
only relative results. 
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POLISHING PLASTER CASTS. 

Fint Method, — Put mto four pounds of dear 
water, one oimce of pure curd-soap, grated and 
dissolved in a well-glazed earthen vessel — ^then add 
one ounce of white bees' -wax, cut into thin slices ; 
as soon as the whole is incorporated it is fit for use. 
Having well dried the figure before the fire, suspend 
it by a twine, and dip it once in the varnish ; upon 
takmg it out, the moisture will i^Dpear to have been 
absorbed in two minutes' time ; stir the compost, 
and dip it a second time, and this generally sufficesr 
Cover it carefully from the dust for a week ; then, 
with soft muslin rag, or cotton wool, rub the figure 
gently, when a most brilliant gloss will be produced. 

Second Method. — Take skunmed milk, and with 
a camel's hair pencil, lay over the model tdll it holds 
out, or will imbibe no more. Shake or blow off 
any that remains on the surface, and lay it in a 
place perfectly free from dust; when dry it wiQ 
look like polidied marble, and answers equsally well 
with the former, except it is put outside the house 
in wet weather. If the milk is not carefully skim- 
med, it will not answer. 

Third Method, — Fuse half an ounce <^ tin, with 
the same quantity of bismuth, in a chicible ; when 
melted, add half an ounce of mercury, and when 
perfectly combined, take the mixture from the fire 
and cool it. This substance, mixed with the white 
of an egg, forms a most beautiful varnish for plaster 
of Paris casts. 

METEOROLOGY. 

This science, so sublime, useful, and interesting, 
has not received that share of notice which is justly 
due to it, but of late some advances we find ^are 
making in its progress, and strange it is, 3iat 'io 
univeisal as its use is, no more respect has beeK 
shown it. ^ ^ 

In passing to a few observations relative to this * 
subject, I would recommend to every brother vo^ 
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Ury ** Howard's CliDiate of London" published in 
lSd3t as one of the best guides to a Imowledge of 
meteorology, to assist in understanding our climate, 
and in keeping an account of our daily phenomena* 
1 may at some future period offer a table of the 
diumed state of instruments, but suffice it now, by 
way of introduction, to give a brief argument in 
favor of the science, accompanied by a few general 
observations on oiur atmosphere. 

Meteorology is the only study which concerns all 
men alike, then why so fiew attend to it ? Our 
notiees are passed over with contempt ; we are told 
that '* they do not want to know what is past,'* 
and *tis added, ** tell us what is to come/' Now 
if we were not to observe the past, we should deduce 
nothing whereby to judge of the future. Hence 
tiie need of strict observation of past and passing 
weather. Our bodies feel the changes, and health 
is effected by certain causes, and this with all men ; 
while husbandry suffers for want of a knowledge of 
the portending of the skies. Many fits of illness 
too, from cold by getting wet, &c. for want of fore- 
dght, might be in some measure prevented were 
most people to notice the system of action in the 
air : hence then it would be well if all persons were 
more attentive to the passing characters of every 
day. To judge of the future we only need, from 
year to year, note down the past, so as to see how 
the clouds, daily appeannces, and state of instru- 
me&ts were attended, as it may be so again on re- 
currence of the same circumstances, &c. It would 
be advisable at least, to the furtherance of our end, 
fhat one gentleman or more in every parish should 
ke^ a journal, and public records, wherein all notes 
be compared should be published, for knowing of 
the past, as regularly as <he almanacs issue, for the 
assumed purpose of prediction. 

Thus we see all men alike are, or ought to be, 
interested in this still-neglected study. The coun- 
try is far more suitable for our researches than the 
metropolis itself ; any where in open plains is in- 
deed better than any large town, as houses thickly 
built hide the horizon and greater portion of sky 
from the observer. 

Temperature is as interesting in its variations as 
tiie weight of the air. The hottest days on record 
m England were in July, 1724 ; July 12th to 14th, 
1808 ; July 14th to I9th, 1825 ; and June 27th 
and 28th, 1826. The thermometer at all those 
periods being at 90° and above. On July 14th, 
1808, it stood 99*" at Ipswich, and 98^° at Redgrave 
in Suffolk. In 18^5, en July 18th and 19th, it was 
nearly as high in some parts of England. The 
coldest times were December 25th, 1796 ; Decem- 
ber 31st, 1799 ; February 9th, 1816 ; January 14th, 
1820 ; and January 20th, 1838 ; at all which pe- 
riods the thermometer was at or below zero. Hence 
our temperature has had a range of about 100°. 
The winter of 1814 was long and severe, but no 
day so cold as the above. Great and sudden tran- 
sitions from cold to heat often happen at the end 
of April, or near that time. Of late years the 
most striking instances of this occmTed in 1827, 
when on April 25th it froze, thermometer 29°, and 
on 30th of same month a temperature of 77° or 
more was experienced, and at Epping it was 81°. 
And in 1833, after a long period of wet and cold 
to May 2nd, when it became intensely hot and dry 
till June 11th. On May 4th the thermometer as- 
cended to about 27° above the previous daily state, 
' V and it stood for above 80° for many days, and 17th at 
\85i°. 



Great changes both ways, or alteniatdy, often 
mark our venud months, sud henoe the ill effects 
on the body. The usual minrimmn and tniBimirm 
appear to be 82° and 20° in our climate, and usually 
happen in January and July. The barometer was 
at the minimum ever noted on December 24th, 1821 , 
and following morning, viz. 27*80, in some places 
less, and at its maximum known January 2nd, 1835, 
▼is. 30-92. 

The most prevailing winds are the SW. and the 
NE. The most awful thunder and lightning re- 
corded were on August 9th, 1787, general all night 
over Europe. In London, June 14th, 1814. In 
Essex, Herts, &c. July 14th, 1824. In London, 
August 14th, 1836; May 14th, 1837; and May 
8th; June 17th; July 7th ; and August 7th, 1839. 
General in England July 30th, 1820 ; April 20di, 
1821, (Good Friday); August 25th, 1826; July 
30th, 1827 ; June 25th, 1830, (Death of George IV) ; 
July 28th, 1834 ; and June 17th and July 7th, 
1839 ; all these having been by night, or early in 
the morning. 

In conclusion, let me add, that the heat on the 
3rd of August, 1839, a day just passed, exceeded 
any for thirteen previous years in this part, ther- 
mometer 89° in the shade, 104° in water exposed 
to sun 3 feet frvm ground, and 144° in the sun, on 
a plane elevated 4 feet, and in open space away 
frt)m buildings or walls. o. wuistlecrapt. 

Thwaite, Suffolk, Aug. 23, 1839. 

RAILWAYS. 
(Resumed from page 173 J 

Boute, — The first enquiry presenting itself,' in 
respect to a railroad between two points, rektes to 
the choice of a route, where the nature of the 
territory permits of any such choice. In making 
this election, the comparative distances, the 
amount of intermediate transportation to be ac- 
commodated, the character of the soil as to afford- 
ing a good foundation, the excai^atitms luid 
embankments necessary to be made in i^rder to 
bring the road within a certain scale of iiidiuiitiiMi, 
and difficulty or facility of obtaining $uitij.ble 
materials for the construction joi the road » art: aH 
to be taken into consideration. These inveatiga-. 
tions and comparisons cannot be t.,o rigidly mid 
minutely made ; and it has been su^gt^s^^d by 
experienced engineers^ that in some of thii^ roads 
of this description constructed in the United StalifSj 
great mistakes vdll be found to have beeo mode 
in this respect, in consequence of too gi-eat pre- 
cipitancy in fixing on a route. 

Gradients or Inclination. — The scale of iuclMia- 
tion to which the road is to be reduced, is 
necessarily taken into consideration in fiiiiij^ upon 
the general route ; but still a choice often j.iLsitaita 
itself in parts of such routes, between the ex pease 
of reducing the rate of inclination, by eAc;ivtitiona 
and embai3cments, and the saving of e.xpt^nse by 
taking a more circuitous route. Another qutBtion 
also presents itself, namely, whether to reduce an 
acclivity, or to surmount it; and the nnFmtjer of 
overcoming it is a subject of enquiry at the sause 
time ; for, the surface of the ground hiivisj^ beeii 
examined and the route determined on, a geaerid 
scale of inclination, within which the ordiitary 
power used for transportation is to be aiiplied, the 
whole line is either to be brought within tliis scalet 
or if an inclination exceeding it is admitted it is to 
be overcome by the use of an extra yovitt. la 
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such case, if ttie extraordinary expense of reduc- 
ing the inclination is not so great ^t tiie Interest 
upon this part of the original outlay would exceed 
the additional expense of the use of an extra 
power to orercome an inclined plane, it will be a 
decistve reason in £iTor of reducing the inclination. 
The amount of transportation to ^ accommodated 
will determine, in a great degree, the expense of 
the extra power requisite to orercome a given 
inclined plane. Ano&r circumstance to be con- 
sidered is, whether the extra power to be used is 
that of horses, or steam, or water; for the two 
former are comparatively more expensive for a 
small than for a large amount of transportation, 
owing to the cost of maintaining them; but the 
dilTerenoe is not so great where a water power can 
be used. In some cases it may be better to make 
deflections in the road, than to reduce inclinations, 
or to use extra power. This will depend on the 
kind of transportation and the importance of 
celerity ; for if the object is mainly the transpor- 
tation of increased weight by the same power, 
without regard to the tiiatie, any deviation from a 
direct course is less objectionable. But upon lines 
of public travel, dispatch is of great importance. 

In the recently constructed railroads in England 
the iron rails are in general supported by iron 
chairs or props, at a distance of about three feet 
from each other. Lately the ribs are made in 
lengths of fifteen feet, so that two-thirds of the 
sleepers or bearings are saved. Where the rails 
rest on a line of wood, the track must be com- 
paratively imperfect, since the wood will yield to 
the weight of the load transported, and be slightly 
compressed as the wheels pass, thus offering a 
continual resistance. Where successive parts of 
track are formed by laying iron rails upon pine, 
oak, and stone, the difference of power necessary 
to move the same load on the different parts, will 
be evident in the different degrees of exertion 
made by the horse, where this power is used. 
Accordingly, if a soft species of wood is used to 
support the iron rail, it is of great advantage to 
interpose a line of oak or other hard wood. A 
rail continuonsly supported by a line of stone will 
not yield to the weight of the load ; and where the 
rail is supported at successive points by chairs, it 
is always intended to be of such strength, that it 
will not be sensibly bent by the weight. Con- 
tinued lines of granite or other durable stone, are 
now in use on a number of railroads in the United 
States of America, but cannot as yet be considered 
to be so thoroughly tested, though the results of 
the experiments are thus far very favorable. It 
was apprehended, at first, that the action of the 
wheel would draw or flatten the iron plate ; but it 
has been found by experience, that this effect is 
not produced. The principal difficulty in the use 
of tUs kind of track, was in the fastening of the 
rail to the stone, the nails used for this purpose 
being liable to be loosened or cut- off by tbe 
expansion and contraction of the iron raiL This 
d^ect has, however, been partially remedied by 
making oval holes in the ndls for the fastenings, 
thus fdlowing a little longitudinal motion of die 
rail without injury to the fastening. Cast iron 
rails do not so easily bend, and the same weight 
of iron is also much cheaper. But they are more 
subject to be broken by sudden jars and blows, 
and a much greater weight must be used in order 
to obtain the requisite strength. In the tram 
railways, plate rails are used, with a perpendicular 



plate or rim at the outside edge of the rail, of two 
or three inches in eight to oo^ne the wheels upoa 
the railroad. In the mode of joining the rails, 
very important improvements have been made 
since the introduction of railways into more ge- 
neral use. The rails at first were only about 
thi-ee or three and a half feet in length, and 
fastened in the chairs by a pin running horizon- 
tally through each end of the rail, there being two 
holes in eadi chair for the admission of two ping 
for this purpose, one for the end of each rail, so 
that ttke fastenings were distinct. The consequence 
was, that if tihe chair did not stand upon a 
perfectly firm foundation, but upon one that 
yielded on one side, so ihat ttie chair leaned in the 
Mne of the road, one of ttke pins, and consequently 
the end of the rail fastened by it, would be de- 
pressed below the other, thus making a sudden 
break in the surface of the track, which would 
cause a jolt as the wheel passed over it, to the 
injury of both the road and the carriages, and die 
inconvenience of passengers. Mr. Wood says 
this defect was very frequent on railroads con- 
structed upon this pian. It has heea remedied by 
making the rails join by lapping vrith what is called 
the ht^-kqf, and fastening the ends of both rails 
by one pin ; so that, although a chair should lean 
in the line of the road, or be a little depressed 
below the others, still the two rails would present 
a smooth surface at their junction. The inijury and 
inconvenience occasioned by the imperfections of 
the junctions of the rails were still further remedied 
by making the rails twelve or fifteen feet in lengtii, 
supported at short distances. as before, the form 
and dimensions of each part of the rail between 
any two supports being constructed as already 
described ; by which means the number of junc- 
tions was reduced to one fourth or fifth of their 
former number. This was a very great step in the 
improvement of this species of road. An im- 
provement, of gpreat utility, has also be«i made in 
the mode of fastening the rails, by dispensing 
vrith the use of pins, which were liable to work 
loose. There are various forms of constructing 
the rails and chairs for this purpose, but they all 
agree in principle. One mode is by making a 
^pression in IJie chair on one side of rail, into 
wldch a projection from its lower side precisely 
fits. If the rail is held close upon that side, it is 
thereby fixed to the chaur, and can be moved only 
with the chair itself; and it so held by driving 
a key or wedge along the opposite side of the rails 
between the rail and the side of the chair projecting 
upon the side of the rail. 

(Continued on page 197.J 

Mr. TALBOT'S REMARKS ON THE 
DAGUERREOTYPE. 

Bead h^ore the British Jsiociatioih Augutt 26, 1839. 

M. Arago had stated to the Institute that the 
sciences of optics and chemistry united were in- 
sufficient in their present state to give any plausible 
explanation of this delicate and complicated process. 
If M. Arago, who had had the advantage of being 
for six months acquainted with the secret, and 
therefore of considering its nature in all points of 
view, was of this opinion, it seemed as if a call 
were made on all the cultivators of science to use 
their united endeavours, by the accumulation of 
new facts and arguments, to penetrate into the real 
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tntare of these mysterious phenomena. For this 
lesson, Mr. Tslbot said, he wonhl oflfer to the sec- 
tion a small contribution, on his part, of new ob- 
servations whidi migfat perhaps be of service 
towards the elneidation of this new branch of 
sdenoOk The first part of M. Dagnerre's process 
consists In exposing a silver plate to the Tapour of 
iodine, by whidi it becomes covered with a stratum 
of iodide of silver, which is sensitive to light. 
Mr. Talbot stated that this hct had been known to 
him ibr some time, and that it formed the basis of 
one of the most curious optical phenomena, which, 
as it did not appear to have been observed by 
M. Dsgnerre, he would describe to the meeting. 

Place a small particle of iodine, the size of a 
pin's head, on a plate of silver, or on a piece of 
nher leaf spread on glass. Warm it very gently, 
snd you will shortly see tiie particle become sur- 
rounded with a number of colored rings, whose 
tints resemble tiiose of Newton's rings. Now, if 
ftese colored rings are brought into the light, a 
most singular phenomenon takes place ; for the 
rings prove to be sensitive to the light, and their 
colors change, and after the lapse of a short time 
&dr original color is quite gone, and a new set of 
colors hAve arisen to occupy their places. These 
new colors are altogether unusual ones ; they do 
not resemble anything in Newton's scale, but seem 
to conform to a system of their own. For instance, 
the two first colors are, deep olive-green, and deep 
hhtemeUninff to blaekj which is quite unlike the 
commencement to Newton's scale. It will be 
understood that the outermost ring is here accounted 
the first, being due to the thinnest stratum of iodide 
of silver, ferthest from the central particle. The 
number of rings visible is sometimes considerable. 
In the centre of all, the leaf becomes white and 
semi-transparent, like ivory. This white spot, when 
heated, turns yellow, again recovering its whiteness 
when cold ; from which it is inferred to consist of 
iodide of silver in a perfect state. The colored 
rings seem to conrist of iodide of silver in various 
stages of developement. They have a fruther 
^gular property, which, however, has not been 
soffldently examined into. It is as follows : It is 
well known that gold leaf ^ transparent, transmit- 
tbg a bluish green light ; but no other metal has 
been described as possessing colored transparency. 
These rings of iodide of silver, however, possess it, 
being slightly transparent, and transmitting light of 
different colors. In order to see this, a small 
portion of the film should be isolated, which is best 
done by viewing it through a microscope. Mr. 
Talbot said, that he had considered the possibility 
of applying a silver plate thus combined with 
iodine to the purpose of photogenic drawing, but 
^ had laid it aside as insufficient for that purpose, 
on account of its sensitiveness appearing to be 
much inferior to that of paper spread with chloride 
of silver, and therefore in an equal time it takes a 
much feebler impression. Now, however, M. 
Daguerre has disclosed the remarkable fact, that 
this feeble impression can be increased, brought 
out, and strengthened, at a subsequent time, by 
exposing the plate to the vapour of mercury. 
Another experiment was then related, in which a 
particle of iodine was caused to diffuse its vapour 
over a surface of mercury. In order to do tMs, a 
copper-plate was spread over with nitrate of mer- 
^^, and then rubbed very bright, and placed in 
a closed box along with a small cup containing I 
iodine. The result was, a formation of Newton's I 



rings of the greatest ^lendour, and of a laiger 
size. But they did not appear to be in any degree 
sensitive to light. 

The next point of M. Daguerre's process is, the 
exposure of the picture to this vapour of mercury — 
and this is by far the most enigmatical part of the 
whole process. For> he states that if you wish to 
view the picture in the usual manner, that is, 
vertically, you must hold the plate inclined to the 
vapour at an angle of 45^ and vice verea. Now 
this is something altogether extraordinary ; for 
whoever heard of masses of vapour possessing 
determinate eidetf so as to be capable of being 
presented to an object at a given angle ? From the 
has^ considerations which he had been able as yet 
to give to it, his first impresdon was, that this &cC 
bore a striking analogy to some others which he 
would mention. If a piece of silver leaf is exposed 
to the vapour of iodine, however uniform the ten- 
sion of the vapour may be, yet it does not combine 
uniformly with the metal, but the combination 
comrnencee at the edge of the leaf and spreads 
inwards, as is manifested by the formation of 
successive bands of color parallel to tiie edge. This 
is not peculiar to silver and iodine, but occurs 
when otiier metals are exposed to other vapours : 
not always with entire regularity, but it displays a 
tendency to combine In that way. A possible 
explanation is, that this is due to the powerful 
electrical effect which tiie sharp edges and points of 
bodies are known to possess; in fact, that elec« 
tridty is either the cause or the attending con- 
sequence of the combination of vapour with • 
metallic body. Again, if a minute particle of 
iodine is laid on a steel plate, it liquefies, forming 
an iodide of iron, and a dew spr^ids around the 
central point. Now, if this dew is examined in a 
good microscope, its globules are seen, not to be 
arranged casually, but in straight lines along the 
edges of the minute stris or scratches which the 
microscope detects even cm polished surfaces. This 
is another proof hoW vapour is attracted by sharp 
edges, for the sides of those strise are such. 
Whether or not these facts had any rdation to that 
observed by M. Daguerre, of the action of vapour 
at an angle of 45^ Mr. TUbot did not pretend to 
say, but thought them worthy of bdng mentioned 
to the Section. He observed, that it had been 
repeatedly stated in the Cbmpiee Sendee of the 
French Institute, that M. Daguerre's substance 
was greatiy superior in sensitiveness to the English 
photogenic paper. It now, however, appeared that 
it was to be understood in a peculiar sense, in- 
asmuch as the first or direct effect of the French ' 
method was very little apparent, and was increased 
by a subsequent process. This circumstance ren- 
dered it difficult to institute a direct experimental 
comparison between them. If it could be ac- 
complished, he doubted whether M. Daguerre's 
substance would be found more sensitive than his. 
The present degree of sensitiveness of the pho- 
togenic paper was stated to be as follows : it will 
take an impression from, a common argand lamp in 
one minute, which is visible though weak. In ten 
minutes the impression is a pretty strong one. In 
full daylight the effect is nearly instantaneous. M. 
Arago had stated that M. Daguerre had obtained 
some indications of color. Mr. Talbot thereupon 
referred to his paper to the Royal Society, read last 
January, wherein he had stated the same thing, 
which M. Arago had omitted to mention. Since 
then, more considerable effecta of color have been 
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noticed. In copying a colored print the colors are 
yisible on the photograph, especially the red, which 
is very distinct. Some descriptions of photogenic 
paper show this more than others ; but no means 
have yet been found of fixing those colors, and 
sunshine reduces them all to an uniformity of mere 
light and shade. Sir John Herschel has formed 
images of the solar spectrum, In which the change 
of color is seen from end to end of the spectrum, 
but most clearly at the red end. Mr. Talbot then 
mentioned a kind of photogenic pictures which 
afford a very capricious phenomenon. The objects 
are represented of a reddish color on a white ground, 
and the process leaving the pictures in such a state 
that they are neither fixed, nor yet the contrary, 
but in an intermediate state ; that is to say, that 
when they are exposed to sunshine they neither re- 
main unchanged, (as fixed pictures would do,) nor 
are they destroyed, (as unfixed pictures would be ;) 
but this singularity occurs, that the white ground 
remains unaltered, whUe the color of the object 
delineated on its changes from reddish to black 
with great rapidity, afler which no further change 
occurs. These facts (he thought) serve to illustrate 
the fertility of the subject, and show &e great 
extent of yet unoccupied ground in this new branch 
of science. 

An animated conversation ensued. The President 
asked several questions of Mr. Talbot, ten^g to 
remove difficulties ; but the questions and replies 
succeeded each other with such rapidity, .that we 
could scarcely catch their import. — FiH)fessor Forbes 
observed, that this communication involved subjects 
in which he felt deep interest, and asked Mr. Talbot 
whether he thought it would be possible to form 
extensive surfaces similar to that described, which 
turned yellow by heat, and whether its sensibiUty 
would exceed that of the ordinary chemical sym- 
. pathetic inks. — Mr. Talbot did not know whether it 
would be possible to form extensive surfaces, but 
its sensibility to heat and cold was very great, and 
it had an advantage over any of the sympathetic 
inks with which he was acquainted.— Prof. Forbes 
Chen inquired, whether the rings and fringes de- 
scribed by Mr. Talbot as aurrounding the particle 
of iodine, were those of Newton, or not rather those 
of Nobili, — ^Newton's reversed ; and he also wished 
to know whether he had rightly apprehended the 
order in which Mr. Talbot had stated them to 
change color — was the olive-green developed on the 
inside, and the blue on the outside of the rings and 
fringes, or was it the reverse order ? — Mr. Talbot 
replied, that the rings were, as Prof. Forbes said, 
those of Nobili, and not properly Newton's, he had 
used the phrase in the loose sense ; the olive-green 
also was on the outside, and the blue on the inside. 
Mr. Talbot then gave some remarkable instances of 
the extreme sensibility of the paper he was able to 
produce, and said, that as the actual process of 
Daguerre had only been made public within the last 
few days, he had not been able to learn whether 
this sensibility could be surpassed. Some of the 
•pecimens exhibited in the Model Itoom had been 
completed in one minute, and some of them finished 
IB five. It was very remarkable, that time seemed 
to injure some, and some kinds of the paper 
recovered their whiteness again after having been 
blackened by exposure to light.— Prof. Forbes, who 
had, within the last fortnight, witnessed the exhibi- 
tion of Daguerre's method, gave some interesting 



details, particularly as to the nq^idity and fiddity 
with which views upon the Seine had be^ copied ; 
and concluded by saying, that he believed that artist 
prided himself nearly as much on the improvements 
he had made in the construction of the camera 
obscura, as on his skill in making the photogenic 
drawings, although these improvements had not ss 
yet been made public. 

SEALS. 

Qlfue, — ^Nothing is so easy to make as these really 
useful and durable articles. First, procure a mould 
made of plaster of Paris, the exact counterpart of 
the seal wished fbr, and this may be made by 
pouring a mixture of plaster of Paris and water, of 
the consistence of cJeam, upon any engraved se^ 
previously slightiy oiled : when set, remove tiie cast 
and let it thoroughly dry, when it will be fit for use : 
then place in the centre of a clear fire a bit of flint 
glass, holding it with a pair of iron pincers, being 
carefiil to hold it so as not to touch any of the black 
coals. When of a red, or still better of a white 
heat, take it from the fire, lay it upon the mould, 
and press upon the back of it so as to fbrce it into 
all the depressions, and thus the seal is made. To 
fiinish it, it only requires to be ground round the 
edge into shape. If it be desired to imitate a 
sealing wax impression, it is necessary to oil it^ 
pour common wax upon it, and take the plaster 
cast from this. The makers of glass, or as they 
are called, oompodtion seals, usuidly melt the glass 
in a crucible, taking out a suffident quantity with 
an iron rod. Thdr moulds also have usually a 
ridge, or frame, of plaster around them to ensure 
the proper diape at once, without after grinding. 

jBrMif.— -Oil the impression which is tO/ serve as 
a pattern very slightiy witii a camel-hair pencil 
dipped in sweet dl, or with a littie piece of oDed 
wad^Ung. Take a little new bread and knead it 
well in the hands, until it becomes a perfect paste, 
free from lumps and crumbs ; color it with a littie 
water color paint, but use no more than just enou^ 
to give the tint required. Then press a little of the 
br^ well into the vnpression. Shape the top and 
remove it immecUately ; let it dry gradually. Some- 
times gum water is mixed with the bread, but it 
generally causes the seals to crack in drying. 

Oum, — These are made by merely pouring a littie 
strong gpum water over the impression, after being 
oiled sBghtiy, and keep adding more as it dries. 
When about the consistence of Indian rubber it can 
be taken off with an open pen-knife, and a sort of 
handle added of bread, prepared as fbr bread seals. 



MISCELLANIES. 

Jh make Artifieial Black Lead Pencils. — ^Melt 
together fine Cumberland black-lead in powder and 
shell lac. This compound is to be repeatedly pow- 
dered and re-melted until of uniform composition ; 
it is then sawn into slips, and mounted as usual. 
Pendls thus made are uniform, and of great strength, 
and tiiere is no waste of materials. 

To get Oil out qf Boards. — Mix together fuller's 
earth and soap lees, and rub it into the boards. Let 
it dry and then scour it off with some strong soft 
soap and sand, or use lees to scour it with. It 
should be put on hot, which may be easily done, by 
heating the lees. 
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THE GAS-HOLDER AND GASOMETER. 



In tiie mannfacttire of Tarioos gases, for the par- 
poses of chemical experiment, it is evidently ne- 
cessary to have some instrument, or apparatus, for 
storing up the gas as it is procured, which apparatus 
varies, not. merely on account of the quantity 
required, but also as to the nature of the gas itself, 
whether it be capable of combining with water or 
not, and other circumstances not here necessary to 
allude to. The simplest form of a gas-holder is a 
csommon bladder, with a stop-cock fastened to the 
orifice of it. When used, it is merely to be attached 
to the bottle, retort, or other vessel, in which the 
gas is being liberated. This is a cheap, and, in 
some cases, a sufficiently perfect instrument, but 
only for such gases as may not be wanted very 
pure, as is the case in ordinary experiments with 
oxygen, hydrogen, and carbonic acid. Also a blad- 



der is often a convenient temporary gasometer, as 
when a gas has been purified by other means, m 
bladder may then be filled — thus nitrous oxyde gas^ 
or the laughing gas, may conveniently be ad- 
ministered from a bladder — though to purify it, it 
must previously have been kept some hours over 
the surface of water. Those gases, which are 
absorbable by water, should, for chemical purposes, 
be received in jars over mercury, but it is not every 
chemist who has, or can afford to have, a mercurial 
trough. A bladder then is his only resource — thus 
chlorine, sulphuretted hydrogen, muriatic acid gas, 
^c. fiu;., may be easily collected and kept for use, 
though the chemical operator will not expect the 
gases to be wholly pure, when made in such an 
off-hand manner, though he will scarcely foil in hia. 
experiments respecting any of them from thif oause* 
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But bUdden are perishable, limited in capaoityt 
and poflsees no adaptation to separate those impu- 
rities which are taken up by water, with or without 
Tarious necessary materials added to it. lliese 
•inconyeniences have given rise to the inyention of 
gasometera and gas-holders. The most useful one 
■iof eadi kind ds the paramount object of tiie 
present observations, and the wood->cuta which 
precede them. 

Fig. 1 represents the Gasometmr., It may be 
made of japanned iron or copper. It consists of 
an outer circular vessel, to the sides of which are 
.fastened two tubes, running upright, and about 
double the height of Uie vessel below. Across the 
vtop of these t«J>es is fixed a similar one, which has 
a hole in the centre, and is famished with two small 
.gullies near this hole, one on each end of it ; and 
also two similar pullies exactly at the comers. 
These are wholly hid from observation by the tube 
•^when the machine is finished, but the internal 
arrangement of these, on one side, may be seen in 
ttke cut. A little smaller than the vessel already 
^alluded to is another, made so as to pass very 
easUy up and down in it. To' the centre of this 
second vessel on the top is fixed a square rod of 
wood, graduated to show the quantity of gas within- 
side ^e gasometer from time to time. This rod 
^passes through the crocs bar at top. Near where 
>the graduated tube is fixed ase two rings or staples 
iiaving each a string to it, which passes over the 
two puUies of its own side, and supports a weight 
at the other end — ^thus it wUl be seen that the mde 
-tabes contain two weights, which should be such as 
exactly to counterbalance the vessel to which they 
^are suspended. A stop cock may be fastened, as 
represented, to let oat tlie gas, when wanted for use, 
into jars, bladders, or other apparatus. This cock 
also will admit the gas into the receiver from the 
apparatus where it is being liberated. To use the 
gasometer, first let the receiver, or inner vessel, 
feJl to the bottom of the pail, or outer vessel, and 
^11 the latter with water, then open the cock, and 
£uten it to the tube which conveys the gas from 
the retort. The gas rises, and gradually fills and 
lifts up the cylinder, and, when sufficiently filled, 
vthe cock by which it entered must be closed. The 
gas may afterwards be drawn off as wanted. 

The Gas-Holder^ which was the invention of 
Mr. Pepys, is represented in Fig. 2. It consists of 
a body, or reservoir, closed at top and bottom, 
which may hold from two to eight gallons. Above 
this, and supported by four legs, is a cistern, open 
;at the top, and connected with the body by two 
cocks. The larger of which, (the centre one,) has 
a pipe running down to very near the bottom, so 
that when the gas-holder is but partly filled with 
gas, none can possibly escape by this cock. The 
other cock, which is between the cistern and body, 
merely connects the two vessels, and if left open 
the gas would rapidly escape through it. Another 
cock is attached near the top, on the side of the 
body, to draw off the gas when wanted for use, 
and near the bottom is a short thick tube, to which 
is accurately fitted a screw. To use the gas-holder, 
tighten the screw on the end of the short tube at 
bottom, then open all three cocks at top, and fill 
the whole with water, by pouring a requisite quan- 
tity into the cistern. Now close all three of the 
upper cocks, and open the screw at the bottom, 
llie water within will not flow out, although this 
hole is open. Into this hole the bedc of the retort 
ii to be fixed, as tiie gas rises from it the water 



will pour out below. The quantity whicb may be 
contained in the sras-holder firom time to time is 
indicated by a graduated glass tube, which runs on 
the outside firom the top to the bottom of it. When 
the gas-holder is full, screw on again the end of 
the tube at bottom. When tiie gas is wanted for 
use it may «ither be drawn off by the cock on the 
side, or tiie tmaU one at the top, being careful to 
open before either of them the larger cock in the 
middle, «nd keqp the cistern filled with water, as 
this ii wanted to occupy the receiver when the gas 
ii drawn firom it 



ON RAIN AND THE RAINBOW. 

Navigators occasionally speak of rains whidi 
fall on their vessels while traversing the equinoctiai 
regions, in terms which would lead us to suppose 
that it rains much more abundantly at sea than on 
land. But the trutii still remains in the domain o« 
mere conjecture ; so seldom has the trouble been 
taken to procure exact measurementi. These mea- 
surements, however, are by no means difficult. 
Captain Tuckey, fbr example, made many during 
his unfortunate expedition to the river Zaire, or 
Congo. 

Navigators would add greatly to the interest of 
these observations, if they would observe at the 
same time the temperature ef the rain, and the 
height firom which it &lls. 

In order to obtain the temperate of rain witii 
some degree of accuracy, it is necessary that the 
mass of the water should be considerable, relatively 
to tiie size of the vessel which contains it. A metal 
udometer will not answer for this purpose. It 
would be infinitely preferable to take a la^ funnel 
of some light stuff, very close in its texture, and to 
receive the water which runs from the bottom in a 
glass, whose sides are thin, and v^eh contains a 
small thermometer. The elevsition of tlie clouds in 
which the rain is formed cannot be determined 
but during the time of a stoim ; tiien, the number 
of secon£ whidi elapse between the appearance oc 
the flash, and the arrival of the sound, multiplied 
by 1142 — ^the velocity with which sound is propa- 
gated — ogives the length of the hypothenuse of a 
right-angled triangle, whose vertical side is predsdy 
the height required. This height may be calculated, 
if, by means of a reflecting instrument, we obtain 
the angle formed with the horizon by a line, which, 
passing from the eye of the observer, terminates in 
that quarter of the cloud where the lightning first 
showed itself. 

Let us suppose, for an instant, that there fiiUs on 
the vessel rain whose temi>eratnre is below that 
which the clouds should possess, aocording to their 
height, and the known rate of ti^e decrease of atmos- 
pheric *heat; every one will understand the conse- 
quences which such a result would produce in 
meteorology. 

Let us suppose, on the other hand, that during a 
day of hail, (for it hails in the open sea,) the same 
system of observations had proved that hail-stooes 
were formed in a region where the atmospheric 
temperature was higher than that at v^ch water 
congeals, — scioice would thus be furnished with a 
valuable result, which every future theory of hafl 
must necessarily account for. 

There are some extraordinary phenomena, con- 
cerning which science possesses but few obser- 
vations ; and for the reason, that those who have 
had the opportunity of witnessing them avoid 
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AMcribing them, from an apprehensioii that thejp 
might be regarded as andiscerniDg yinonaries. In 
the number of these phenomena we may rank 
certain rains of the equinoctial regions. 

Sometimes it rains between the tropics when the 
atmosphere is perfectly clear, and the sky of the 
most beantiM azure. The drops are not very nu- 
merous, but they are larger than the greatest rain- 
drops in our climates. The (act is certain; we 
hove tlie, evidence of M. yon. Humboldt that he has 
observed the occurrence in the interior of continents, 
and Captain Beechey states that he has witnessed 
it in the open sea. With regard to the circum- 
stances on which such a singular precipitation of 
water depends we are entirely ignorant. In Europe 
we sometimes see during the day, in cold and per- 
Ibctly clear weather, small crystals of ice falling 
•lowiy from the air, tiicir size increasing with every 
fartide of humidity they congeal in their passage. 
Does not this approximation put us in the way of 
obtaining the desired explanation ? Have not the 
large rain-drops been at hrst, in the higher regions 
of the atmosphere, small particles of ice excessively 
fiold ; then have they not become, as they descended, 
large ice<flakes by means of accnmuhition ; and 
when lower still, have they not melted into drops of 
water. It will be readily understood that the only 
object with which these conjectures are brought 
lorward in this place is, to ^ow in what point of 
view the phenomenon may be studied, and to 
stimulate our young travellers, in particular, to 
observe carefully if, during these singular rains, the 
Tegi(m of the sky from which tiiey fall presents any 
traces of halo. If such traces are perceived, how- 
ever slight they may be, the existence of crystals 
of ice in the higher regions of the air would be 
demonstrated. 

The explanation of the rainbow may be regarded 
as one of Descartes's most beautiful discoveries; 
hut) still, even after the developments which New- 
ton has famished, it is 3ret incomplete. When we 
look attentively at this magnificent phenomenon, 
we perceive under the red of the interior arch 
several series of green and purple, forming narrow 
contiguous arches, well defined, and perfectly con- 
centric to the principal arch. Of these tupplemeH" 
Uary arcs (for that is the name given to them,) the 
theory of Descartes and Newton takes no notice, 
and indeed it cannot even be applied to them. 

The supplementary arcs appear to be an effect of 
huninous interference. These interferences cannot 
be produced but by drops of water of a certam 
smallness. It is necessary also, for otherwise the 
phenomenon would have no brilliancy, that, besides 
this condition of magnitude, the drops, or at least 
the greater part of tiiem, should be almost mathe- 
matically equal in tiieir dimensions. If, therefore, 
the rainbows of equinoctial regions are never at- 
tended with supplementary arcs, it would be a 
proof that the drops of water which there issue 
from the clouds are of larger size, and more unequal 
dimensions, tiian in our climates. In our ignorance 
of the causes of rain, this fiict would by no means 
be void of interest. 

When the sun is low, the upper portion of the 
rainbow is, on the contrary, very much elevated. 
It is towards this culminating region that the sup- 
plementary arcs show themselves in greatest splen- 
dour. Descending from this, their colors become 
rapidly fainter. In the lower regions, near the 
horizon, and even considerably above it, no traces 
of them are ever seen, at least in Europe. 



It fbUows^ therdbre, that rain-drops, during 
thdr vertical descent, lose tlie property which they 
at first possess ; that they have no longer the con- 
ditions necessary for efficient interference, and that 
they increase in size. 

Is it not curious, it may be asked in passing, to 
find in an optical phenomenon, in m peculiarity of 
the rainbow, a proof that in Europe t^ quantity of 
rain must be so much the less the higher we place 
the vessel in which it is to be received? In the~ 
Observatory, at Paris, there are two vessels in which 
rain-water is collected; one of them is on the 
terrace, the other in the court, 92 English feet 
lower than the first. In tiie course of a year the 
reservoir in the court received eight-hundredthr 
more water than that placed on tiie terrace. 

The increase in the size of the drops, it can 
scarcely be doubted, is owing to a precipitation of 
humidity on their surface ; this will be in proper^ 
tion to the atmospheric strata through which they 
pass in their descent from the cold r^ion of their 
origin ; and which strata are warmer and warmer, 
as they approach the earth. It is then almost cer- 
tain that, if supplementary rainbows are formed in 
equinoctial regions, as in Europe, they never reach 
the horizon ; but a comparison of the angle of the 
height at which they cease to be seen with the angle 
of disappearance noticed in our climates, seems to 
offer a means of obtaining some meteorological 
results, which can be obtained by no other method 
at present known. — m. akago. 



PAPER CASTS OF SCULPTURE- 

Mt servants made me casts in paper of the 
sculpture of these two rooms, that is,' one of 
all the sculpture in the three large plates whidi 
I now publish. This method of obtaining fru:- 
similes of sculpture in basso-relievo is very suo- 
cessful, and so easy, that I had no difficulty in 
teaching it to my Arabs. I found stiff, unsized,, 
common white paper, to be best adapted for the 
purpose. It should be well damped; and, when 
applied to scu^ture still retaining its color, not to 
injure t)ie latter, care should be taken that the 
side of tiie paper placed on the figures be dry — 
that it be not the side which has been sponged. 
The paper, when applied to the sculpture^ should 
be evenly patted with a napkin folded rathei' 
stiffly ; and, if ai^ part of the figures or hierogly- 
phics be in intaglio or elaborately worked, it is 
better to press the paper over that put with the 
finger. Five minutes is quite sufficient time to 
make a cast of this description ; when taken off 
the wall, it should be laid on the ground or sand 
to dry. I possess many hundred casts, which my 
Arabs made for me at Thebes and in the Oasis. 
Indeed, I very rarely made any drawings of sculp- 
ture without having a cast of the same; and aa- 
the latter are now quite as firesh as on the day 
they were taken, the engraver having not only my 
drawmg, but aliso these indubitable fac-similes, is 
enabled to make my plates exactiy like, and quite 
equal to tiie original. — Hoskim** Viiit to the Oasia. 

ARGAND; BEALE; BUDE, on GURNET; 
AND OXY-HYDROGEN, DRUMMOND, 
oa KONIOPHOSTIC LIGHTS. 
So much of the comfort of mankind is derived 
from artificial light, that he may truly be coA- 
sidered a benefactor to his species who makes anjr 
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imprcnremaiit in its prodoctioii, or applicatioD. 
So evident is this, that one wonld have snpposed 
that mankind^ at a vesy early period of civiliza- 
tion, would have made snch discoveries as to 
have raised this department of science to a respec- 
table, if not a prominent, situation among human 
arts. Upon examination we shall discover that 
nothhig but the smoky and feeble light of the flam- 
beaux, and common oil lamps, was known until 
m very recent period in the history of science. 
T>r. Black and Count Romford turned the atten- 
tion of philosophers to the subject, by proving 
how much more economically the same materials 
might be employed. To show most clearly the 
progress made of late years, and the cause of each 
particular improvement, it will be necessary to 
consider, briefly, the nature of flame, and the 
effect of currents of atmospheric air, and various 
gases, upon burning materials. 

Artifidid light varies in intensity from two 
causes : first, the nature of the combustible ; and, 
secondly, the more or less perfect character of the 
support of combustion, with which it must always 
when burning be in contact. Of the latter cha- 
racter are most of the different lights which, of 
late years, have chiefly been submitted to public 
regard. 

The suostances which have been most spplied 
to, for the production of flame, are various animal 
Or v^etable oils, and tallows— pitch, and other 
resinous matters — spirits of wine — ^naphtha — coals 
— tar, &c. These, when submitted to a certain 
degree of heat, are decomposed, and carburetted 
nydrogen gas formed— this, being inflammable, 
burns, and gives light, whenever it is in such cir- 
cumstances as to be in contact with atmospheric 
air, or else oxygen, the former indeed only because 
it contains oxygen, as is proved easily by direct 
experiment. 

JBr. — Hold m the very centre of a large solid 
flame a fine glass tube--if this be held slanting 
upwards, a gas will rise through the tube, and may 
be lighted at the other end, showing that the flame 
of a common candle is hollow, and only appears 
luminous at the extreme outside of the flame, or 
when it is in contact with the air. 

See also the effect of blowing the fire wi& the 
common bellows, how soon the application of a 
fresh supply of air revives the flame, and how 
terrific is often the effect when a sudden gust of 
wind meets with a burning house, when from a 
smouldering heap it becomes a glowing conflagra- 
tion. To prove that it is oxygen which occasions 
this, we have only to consider the constituents of 
the air— one-fifth of it is oxygen, a powerftd sup- 
porter of combustion — ^the o^r four-fifths nitro- 
gen, which direct experiment, proves to us to be 
not oi^y incapable in the smallest degree of sup- 
porting flame, but which instantly extinguishes 
the most vivid and brilliant light, if it has not 
oxygen within itself to support its continuance. 

JBr. — Hold a short lighted taper within a glass 
jar filled vrittk common air — when the air in the 
jar is consumed, the taper will be extinguished. 
Mark the length of time of the burning, then 
immerse the same taper, again lighted, into a jar 
of oxygen gas ; it wUl now bum with a fiir more 
vivid light than before, and five timet as long, for 
this jar contains five times as much oxygen as the 
other. 

Arguing from the above, and rimilar experi- , 
ments, and applying the principle they involve, 



the Arpand Lamp was first devised. Tins has a 
hollow |nck, as we see in the ooamion table 
lamps, where the wick fits on to a cylinder, moved 
up and down in a socket. The flame, therefore, 
is circular, and is in contact with a current of air, 
which rushes against it under the ed^ of the 
glass outside, and also from the cup b^w, into 
tiie central hoUow space. The effect of which it« 
that a far greater quantity of light is given out by 
the same materials. As a proof that it is the greater 
contact of the air which occasions this, we have 
only to put a cork in the central hole of the wick, 
or what is the same thing, suffer the lower cup to 
be entirely filled with the oil whidi may leak out, 
when the current of air being intercepted the 
flame will be red, smoky, and of little illuminating 
power. 

Followmg up the same train of thought, 
Mr. Beale argued that increasing the strength of 
this stream of air, would proportionably increaae 
the intensity of the combustion, in the same man- 
ner as in the blast furnace : and putting into prac- 
tice the idea, with some of that ingenuity and 
genius which his valuable steam-engine discoveries 
have shown him so fully to possess, the JBeo/t 
lAghi was produced. This consists of a wick, 
wldch is supplied as in the other instances with 
oil, &c., and a current of air is forced up the 
centre of it, by a pair of bellows placed beneatii, 
and which must be worked with the foot, or tome 
mechanical contrivance. Thus the Beale Idght 
is attended with a great disadvantage when wanted 
for private use, but for manufactories, where • 
lathe band can pass to some part of the machinery, 
it is valuable, and that for two reasons, — as the 
light given out is intense, and the very coarsest 
materials may be employed to feed ^ flame. 
The thickest and worst oils, and the refuse of the 
tar works, will answer tiie purpose. 

The JBiMie, or Quimey Light, — ^The names of 
which are derived from the inventor, and Ins plaee 
of residence, 'is an improvement upon the above-* 
Mr. Gumey admitting into the centre of the wide 
a fine stream of pure oxygen gas, instead of the 
blast of common air, as in the last instanQB. Ae 
might have been expected the flame is very greatly 
increased in vividness, so much so indeed that tiie 
undefended eye can scarcely bear the brillian^ 
of the emission; and instead of a large wick 
being requisite, and, of course, a proportionate 
expenditure of oil, Mr. Gumy can diminish the 
sixe of the flame to almost any extent. A flame 
of only five-eighths of an inch in diameter was found 
to afford a light equal to that of thirty wax candles^ 
and it would appear from long-continued and 
Careful experiments, conducted by Profeaeor 
fkraday, that, while tiie cost of these candlea, 
for a certain time, is 1». 8(f., that of the Bude 
Light would be lOJd. only. It appears that no 
dsnger is likely to arise firom the employment oc 
this method of general illumination, that it ie 
extremely easy to manage, and fh>m its being • 
comparatively small light is capable of b^ng 
employed even for optical instruments, vriiile the 
heat given out by the combustion is not equal, nor 
even nearly so, to the corresponding light from 
candles, or gas. It maybe necessary to remark, 
that spirits of turpentine is the combustible. 

The Dmmmoful, X^ma, Oxy^hydrogeMO, or JTo- 
MtcrpAoslic lights is totally different in mode of 
action. Here a stream of hydrogen unitea with 
another of oxygen; fire ii set to theae united 
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k timmn upcm m imall piece of lime, njiioh be- 
comet immediatdy of each m whUe lUtU, as to 
throw Tivid beams all around. These, collected 
in a focus by means of mirrors, are reflected to an 
immense distance. Tbns, under the name of the 
Dnunmond light, it is need in light*honses. It 
if called the L^e Light by chemists. The Ozy- 
l^drogen, when employed, as it often is in the 
most powerful microscopic instruments, and is 
identical with that lately known at the Surrey 
Zoological Grardens as the Koniophostic light. 

Upon oonnderation of the yarious lights which 
hife been alluded to, a circumstance will imme- 
diate strike our attention, and it will apply with 
eqoal force to the light of burning naphtha, and 
to the Tivid emission of light arising firom the 
cliarooal points when a stream of galvanism passes 
through them, that they are mono^eknmatie — that 
is, that all objects appear imperfect as to their 
colors. Thus, by the ni^phtha light for example, 
it would be impossible to match silks and other 
fibrics; and every one will have remarked the 
peculiar moonliffkt effect of die Bude Light at the 
Hone Guards, and the Koniophostic in Surrey. 
It is beonise the rays of light, although so vivid, 
hate not the prismatic colors united in the same 
aiannerasin the solar spectrum. Thus an insu- 
perable objection must at all times exist to the 
application of any of these lights for private use, 
thoogh for the purposes of general illumination 
they may no doubt be made not merely available, 
bat valuable. 



TEA. 

Tea is well known as the leaf of a hardy ever- 
groen shrub, from three to six feet high, a littie 
resembling the broad-leaved myrUe ; it is polyan- 
drous, and of the natural order Column(fenBi its 
blossoms white, with yellow style and anthers, 
much like the conmion dog-rose; the branches 
are numerous and full of leaves, and the leaves 
are long, serrated, rather pointed, fleshy and 
smooth, like those of some species of eamellia. 
It will grow in our green-houses ; and in warmer 
and more steady climates has been cultivated in 
the open air, especially in South America and 
in Australia; but for all purposes of commerce 
the growth of good tea is confined to certain 
provinces of China. There are several denomi- 
nations of tea, but, without entering minutely 
into tiiese, we may consider them under the gene- 
nl heads of black and green. According to some, 
these are two distinct species ; but to others, mere 
varieties of one species, like those of the vine, 
climate, soil, aspect, time of gathering, and method 
of drying and managing the crop, being the cause , 
of the difierence. In fact, chemically speaking, 
black and green tea closely approximate; the 
black containing, periiaps, more extractive and 
less tan than the green; fine green is also dis- 
tinguished by its rd^shing and agreeable odour or 
perfume, evolved when acted on by hot water. 

The proximate principles which the chemist 
finds in tea are, tannin, extract, resin, essential 
oil or aroma, and lignin or woody fibre : but the 
extract includes a peculiar bitter principle, proba- 
bly belonging to that extraordinary class of vege- 
table products which have been termed alkaloide, 
and of which morphia from opium, and ^titiiMi firom 
jeUow Peruvian bark, iunush such interesting 



ezamplee. Such a iubetanoe has not, perhaps, 
been hitherto satisfhctorily ascertained to be the 
stimulating and exhilarating principle of tea, 
thou^ many circumstances tend to show its pre- 
toioe, and among them, the white precipitate, 
which a strong infiosion of tea yields, with tincture 
of galls, or gallic add. The substance described 
by Oudry under the name of ihein is probably 
this principle. 

It is not improbable, that much of the difference 
between black and green tea may arise from the 
greater or less heat to which the leaves have been 
exposed during the rHan^facture (as it is called) 
of the tea, as carried on by the Chinese ; for the 
leaves are dried in rooms heated by charcoal fires : 
and in the process of making^ that is, of rolling 
and twisting them up, they are submitted to a high 
temperature in diallow iron pans. Much, therel 
fore, of the flavor and quality, or, in other words, 
of the composition of tea, must necessarily depend 
upon the heat applied, and upon the number of 
dryings; but the real extent and nature of such 
changes can only be learned from a careful ana- 
lysis of the leaves before and after manufacture ; 
that is, in their fresh, and in their prepared state : 
for the flavor and characters of the green leaf 
are very distinct from those of the dried and pre- 
pared tea. 

It may not be Irrevalent to add here a few re- 
marks on the varieties of tea with which we are 
most fimiiliar. Of black teas, Bohea^ or more 
properly Voyee, is the name of a dittrictt Congou 
means care in making t Souchong is little and good; 
and Peko signifies white Itqf. 

With us bohia is the name of the commonest 
hlaek teat it is distinguished in the trade as Can- 
ton bohea, or woret ; and Fokien bohea, or but. 
CongoUf of which there are several kinds, occu- 
pies a place between bohea on the one side, and 
eouehong on the other; but although this latter 
term is commonly applied, real souchong is a very 
scarce article, and the tea usually sold under that 
name is a very fine kind of congou. The kind of 
tea constituting the worst souchong and the best 
congou, is termed campoi, 

l^udiong has a fine and delicate flavor, and 
generally has pale leaves mixed with it: when 
without pale leaves, and with a certain mixture of 
white shoots, or of flowers (of the olea/ragramjf 
it tonoA flowery peko. Ancoi (from the name of 
a province), is also a grade of this tea. Caper is 
fine congou or souchong, roUed up into small glo- 
bular forms ; and orange peko is a very choice, 
highly.flavored tea, sometimes perfumed, and 
distinguished by its small and wiry leaf. 

Mr. Reeves {Evidence brfore a Committee (^ 
the Houae of CommontJ has given a very intelli- ^ 
gible statement of the origin of these varieties. 
About the month of May, when the pickings be- 
gin, the tea-tree is in full leaf, and ready to throw 
out young shoots. The first white shoot, on the 
bud coming out, is covered with hairy filaments, 
and forms fine flowery peko. After a few days 
further growth, the hair fidls off, the leaf expands, 
and it becomes black-leqf peko. The fleshy and 
fine leaves of the young shoots form eouehong : the 
next best leaves make campoi: the next congou t 
and the refuse leaves, bohiea. These are the dis- 
tinctive terms under which the teas are purchased 
of the farmers by the manufisu^turer, by whom tSiey 
are afterwards variously mixed. 

The varieties of green tea are, twankay, and 
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•evoTil Idndfl of hjfwnt tli6 formor is a <XMno 
article. Hymm indndes tiie finer kinds of green 
tea. The term ky9on»9kin is applied to the least 
perfectly rolled, and, therefore, lightest leayes. 
ulie finest hyson has a bright leaf, fresh fiaror, 
and is well made or twitted. Imperial 9xA gun^ 
powder are more rolled and globular, the latter 
being finest and smallest. There is also twankay- 
tnqverto/ and twankay'gwupowder. The eiftinget 
that is, the smaller leaves, are called yo«i^ twtMkaff 
and youna hyeon. 

There is scarcely any article the delicacy of the 
flavor of which is so easily impaired as tea ; hence 
the necessity of great caution in pacldng and 
warehousing it. Even the paper in which it is 
wnqpped must be scrupulously looked to. 

In our market, tea is judged of, in the first 
place, by its general appearance and character, 
and the color and state of &e leaves, as being 
weU or ill made ; and, secondly, by its touch and 
weight. AH the best teas are heavy, and therefore 
the least bulky for equal weights. The smell of 
tea.is also an important guide, and infusions are 
made of each sample, by the flavor, color, and 
characters of which, the broker completes his 
judment of tins important article. 

T\k% adulteration of tea has sometimes been 
carried on to*an enormous extent, and the details 
of the excise prosecutions, in reference to this 
nefiirious traffic, have disclosed some curious in- 
fbrmation. Sloe, ash, and elder leaves, are the 
usual sources resorted to ; and to a common and 
careless, or hasty observer, the imitations are not 
bad, especially when the leaves have been dili- 
gently roUed and twisted, and skilfully^ dyed by 
logwood, or a salt of iron. In regard ^ green teat 
however, the matter is more serious, the color 
being given by a mixture of Dutch pink and 
▼erd^ris, or carbonate of copper. These frauds 
are detected by infruing the leaves in warm water, 
so as to unroll them, when their forms may be 
examined, and compared with those of genuine 
tea ; by the color, taste, and other qualities of the 
infusion ; and by the blue color which they com- 
municate to liquid ammonia, in^tHose cases where 
the bloom is given by copper. 



RIPPLE MARKS. MACKEREL SKY. 

Thi small waves raised on the surface of the wa- 
ter by the passage of a slight breeze are called 
ripple ; and a series of marks, very similar in ap- 
pearance, which are sometimes seen at low water, 
on the flat part of a sea-beach formed of fine sand, 
are called ripple marks. Sudi marks occur in va- 
rious strata, and are regarded as evidence of their 
having been formed beneath the sea. Similar ap- 
pearance occur when a strong wind drives over the 
fece of a sandy plain. 

It appears that two fluids of difierent Specific 
gravity, the lighter passing over the surface of the 
former, always concur in the formation of ripple. 
It seems also, that tiie lines of ripple mark are at 
right angles to the direction of tiie current which 
forms them. 

If a fluid like air pass over the surface of per- 
fectly quiescent water, in a plane absolutely pandlel, 
it will have no effect ; but if it impinge on the sur- 
fatx of that water with the slightest inclination, it 
will raise a small wave, which will be propagated 
by undulations to great distances. If the direction 
of the wind is very nearly parallel to the surface of 



the water, this fiMt wa;fe, befaig nbed above ther 
general surface, will protect that part of the water 
immediately bcmmd it firom the full effect of the 
wind, whidi wiu therdbre again impinge upon the 
water at a little distance ; and, this concurring witb 
the undulation, will tend to prodnoe anothw small 
wave, and thus again, new waves will be produced.. 
But the und^ surfkee of the air, itself will alsa 
assume the form of waves ; and so, on the slightest 
deviation at any one point from absolute paral- 
lelism in the two fluids, their whole surfru^i will 
become covered with ripples. 

If one of the fluids be water, and the lower fluid 
be fine sand, partially supported in water, these 
marks do not disappear when the cause ceases tir 
act, as they do when formed by air on the surfrtos 
of water. These are the marks we observe when 
the tide has receded trom a flat sandy shore. 

If, after the formation of ripple marks at the 
bottom of a shallow sea, some adjacent river, or 
some current, deposit upon them the mud whicb 
it holds in suspension, then the former marks wiU 
be preserved, and new ripple marks may appear 
above them. Such ii the origin of those marks we 
observe in various sand-stones, fivmi the most re« 
cent down to those of the coal measures. 

Dr. Fitton informs me, that he found the sand 
hills on the south of Etaples (in France), consist* 
ing of ripple marks on a large scale. They aro 
crescent-shaped hillocks, many of which are more 
than a hundred feet high. The hdght is greatest 
in the middle of tiie crescents, detuning towards 
the points ; and the slope on the inner side of the 
crescent, which is remote from the prevailing direc- 
tion of the winds, is much more rapid than that on. 
which it strikes. 

^ Mr. Lyell has observed and described this mode 
of formation of ripple on the dunes of sand near 
Calais; remarking that in that case th«re is an 
actual lateral transfer — the grains of sand bdng 
carried by the wind up the less inclined slope ^ 
the ripple, and frOling over the steep scarp. 1 have 
observed the same fact at Swansea. 

A similar explanation seems to present itself a» 
the origin of tluit form of clouds fruniliarly known 
as a " mackerel sky*,' — a wave-lika appearance, 
which probably arises from the passage of a current 
of air above or below a thin stratum at clouds. Hie 
air being of nearly the same specific gravity as that 
of the cloud it acts upon, would produce ripples of 
larger size than would otiier?dse occur. 

The mafaoe of the sun presents to very good 
telescopes a certain mottied i^ppearance, which is 
not exactiy ripple, and whidi it is difficult to con* 
vey by description. It may, however, be suggested,- 
that wherever such appearances occur, whether iar 
planetary or in stellar bodies, or in the minuter pre- 
cincts of the dye-house and the engine boiler, they 
indicate the fitness of an enquiry whether there are 
not two currents of fiuid or semi-fiuid matter, one 
moving wittk a different velocity over the other, the 
direction of the motion being at right angles to the 
lines of waves. — babbaoe. 



CASTING MEDALLIONS, FIGURES, &c., 
IN PLASTER AND SULPHUR. 

Trb art of casting in sulphur and plaster of Paris, 
may, by some persons, be considered as of too 
trivial a nature to be made the subject of distinct 
and lengthened explanation. This opinion only 
can arise from being ignorant of the numerous and 
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tery iniportaiit applications of ihe art to the ehici- 
^tion of many brandies of science and history, 

M well as its being indispensable in all the arts in 
idiidi casting of any description is necessary. 
We have onrMlves made of one or other of these 
fliaterialS} not merely a very large collection of the 
finest engraved gems, and cameos of antiquity, but 
thoosanc^ of &e rarest coins, medallions, and 
monkish seals ; and casts of an infinite number of 
fbsals, and other objects of natural history. These 
are not nearly all the varieties of objects usually 
made of plaster or sulphur, as the former material 
ii especially adapted to form casts of architectural 
remains — ^models of the most elaborate edifices-^ 
busts — statuary — and moulds for various uses. 

Casting in plaster and sulphur are converse ope- 
rations; moulds w sulphur are used to cast in 
plaster, and morJds of tiie latter material for the 
oasting of sulphur — ^therefore, in describing the 
>one art, it is necessary at first to believe that the 
nader is acquainted with the other process. 

Catting in Sulphur, — Suppose we have a number 
of the iriiite plaster medallions, or casts of gems, 
sach as are sold by the Italians, and desire to make 
inonlds of them, from which other casts may be 
inade afterwards, we must proceed as follows: — 
Prepare a few slips of stiff paper, such as writing 
paper, eadi about an inch broad, and long enough 
to go once or twice round the medallion. Soak the 
i§dk of the medallion in a plate containing a little 
water, not enough, however, to come over the fac% 
of it, and here let it rest until in half-a-minute, 
or ,10, you will perc^ve that the water will be 
absorbed, so as to just show itself on the face of the 
medalhon, making it more shining. When this 
it the case, take it out of the water directly, fold 
the slip of paper round it, and hold it between the* 
thumb and finger of the left hand. While this is 
doing let there be melting on a slow fire some roll 
brimstone, in a pipkin, or patty pan, with a handle. 
As soon as ev«r a small quantity of the brimstone 
18 melted) pour it carefully upon the face of the 
medaliion, which you may turn about a little that 
the brimstone may flow over the whole fiice equally. 
Place it now upon the table, and pour more brim- 
stone in, until you consider it of sufficient thickness 
to be strong, and this will be about a quarter of an 
inch. When crystallized, which will be in a minute 
Kff two, the paper may be untwisted, and the me- 
dallion and its mould separated from each other. 
If the operation has been well conducted, the me- 
dallion will be uninjured, and the mould will be 
seen to possess all the sharpness of the original, 
and casts made from it will be exact counterparts of 
it. If a second mould be wanted, dip in water the 
back of the medallion as before, but more slightly, 
sad proceed to cast again in the same manner. 

The above process is extremely easy, and yet it is 
possible that difficulties and imperfections will at- 
tend the first attempt at casting in sulphur. The fol- 
lowing hints, however, may assist in removing some 
of these, and we introduce them the more readily, 
because we have always held that the most valuable 
instruction is that which teaches the student of any 
art wherein he is wrong, if unsuccessful in his ope- 
rations, and how to remedy his mistakes upon 
future occasions ; and because this practical know- 
ledge is usually withheld, the processes described 
in ISncyclopedias, &c., are mostly for this reason 
unsatisfactory — we had almost said useless. 

Supposing then that the mould is not sharp— 
that it does not show in full perfection the delicate 



lines and angles, it is because the medallion has 
been too wet ; in this case a second cast may often 
be taken vdthout a fresh dipping in water. 

If the cast and mould cannot be separated easily, 
or, when separated, some parts of the medallion 
break off, it shows that it has not been made wet 
enough. If this adhesion cannot be remedied, the 
whole is spoiled; they may, however, be often 
separated by a little contrivance. While adhering 
together place them plaster downwards upon the 
warm hob of a stove, or else hold the plaster part 
in warm water for a few seconds, in consequence of 
which a film of water will insinuate itself between 
the two surfaces, and tend to separate them. 

In melting the sulphur much care is requisite, 
lest it should fire. If melting in a pipkin it may 
best be put out by covering it over with a saucer, 
or similar article; throwing water upon it would 
most likely scatter the burning mineral, and burst 
the vessel which contains it, or if not, it would be 
rendered totally unfit for casting. It. must not be 
put to melt upon a fierce fire, for sulphur becomes, 
when too much heated, quite thick, and evoi brown 
— ^when melted at a more moderate heat, its color 
will soon change from its natural bright yellow to 
one more or 1ms of fawn color and brown. This 
alteration of color is of no consequence in making 
moulds, nor yet, with one exception, in casting 
other objects in sulphur, but the thickness it 
acquires renders it unfit for the purpose wanted, 
until bdng set aside on the hob to cool for a few 
minutes, it will return again to almost the liquidity 
of water, when it is best adapted for the purpose. 
It is usual, when a number of moulds or medals 
are to be made at the same time, to melt gently a 
quantity of brimstone, and continue to use it until 
it congeals, for the colder it is, provided it will flow 
at all, the more perfect the moulds will be. Many 
persons will not take the trouble to hold each par- 
ticular subject in the hand, but content themsdves 
by soaking them adequately, wrq>ping them round 
with the strip of paper, listening this with a wafer, 
putting it thus on a table,, and pouring sulphur at 
once upon it — and thus some hundreds may be 
made in an hour. 

Suppose it be requisite at any time to take a 
mould of a large square medallion, it must be sur- 
rounded not merely with paper, but four jneces of 
wood, that the brimstone may xvot escape ; also, it 
is not advisable to hold it in the hand, because of 
the danger of being scalded. If a sulphur mould 
be wanted of a metallic, or other surfiice, not porous, 
it must be oiled previous to pouring the melted 
sulphur upon it, which will prevent the surftwes 
adhering together. 

To cast sulphur upon sulphur is extremely 
difficult, and it may be said that to obtain a reverse 
of a sulphur mould, which has been made some 
time, is next to impossible, our only resource being 
to oil or grease well the original, pouring the fresh 
sulphur upon it, when so 6old as to be near the 
point of oongelatibn, and even with these precau- 
tions thev often adhere together too strongly to be 
separated afterwards. But when a sulphur mould 
has been fresh made, and before the sulphur has 
arrived at the permanent color which it will assume, 
the same metJiod of oiling, &c., being pursued, 
success will much more frequently attend the ope- 
ration. The following method may be safely 
applied to at all times, not merely to reverse sul- 
phur casts, but those in plaster also : — Procure 
some pipe day, as clear as possible from sand, and 
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knead it ap with the hand until, by patting a small 
ball of it npon the table, and pretnng a hal^ienny 
npon it, a good dear impression will be left in the 
day after ti^e halfpenny is removed. It being in 
this state, press in the same manner the sulphor 
cast, and the reverse of it will be seen npon the 
clay. Pouring mdted sulphur upon this, you 
would, of course, have a mould like that used to 
produce it ; but if, instead of sulphur, plaster of 
raxiM be poured into it, it will make a plaster of 
Paris medallion exactly the contrary to that used 
before ; and, casting from this, as in the first in- 
stance, it wiU be evident that a reveres sulphur 
mould wiU also be produced. 

It will be no less evident that the day may be 
used to reverse plaster medallions also, for it is 
only to press upon the day the chosen cast in 
plaster, it will make a mould of day, and sulphur 
being poured upon it, that which was at first the • 
one material will be now equally perfect in the 
o&er. 

CConHniutd on page 21Z.J 



MISCELLANIES. 

Artificial Ivory. — Certain parties in this town 
have just obtained a patent for the making a sub- 
stance so neariy resembling ivory, and so applicable 
to all tiie purposes of that valusAile material, that it 
is almost imiK>8sible to detect the difference. We 
have not oundves seen the mock ivory, but we are 
told that in one instance a working cutler had a 
quantity of scales given out to him consisting partly 
of the fictitious compound, and partly of ivory, and 
that he used tiiem in hafting his knives, and re- 
turned his work without discovering the difference. 
We understand that an imitatioii tortoiseshdl is pre- 
pared and in use, whitih, for some purposes, is little 
Inforior to some varieties of the real article. It 
may be expected, therefore, that the quadruped and 
the reptile for which our artists have hitherto been 
Indebted for the iredous substances above named, 
will henceforth be " left alone in their glory." — 
SJk^ld Pigiter. 

New Mode qf Marking lAntn, — A German 
chemist, Mr. Hoenle, has invented a new plan for 
marking linen without ink. This is effected by 
simply covering the linen with a fine coating oi 
pounded white tugar. The stamp of iron very 
much heated, is impressed on this material. Two 
seconds suffice for the operation. The linen re- 
mains slightly scorched, but the mark is indelible. 
Query? 

Bngrafringe on Marble. — A discovery, of some 
importance to the statuary, has recently been made 
by Mr. C. Page, of Pimlico, by means of which, 
engraving on marble is greatly improved. While 
cutting letters in marble, in the ordinary method, 
the edges chip off, and tiie defects are covered by 
{minting them over; but Mr. Page obviates this 
difficulty, by covering the surface of the polished 
marble with a coat ol cement brfore the ehitel ie 
Meed. The cement liffectually prevents the marble 
from chipping ; and when ttkt coating is removed, 
the letters remam as perfect as if cut in copper. 

Oem CiUtere Paste is prepared thus : — ka ounce 
of virgin wax, mdted slowly in a copper vessd, uid 
a drachm of sugar candy pounded well, half an ounce 
of burnt soot, and two or three drops of turpentme. 



The wax is warmed if a cast is to be taken, and 
the stone, having been a little moistened, is pressed 
on it. 

8ot^ Sude a Specific fir Nourithing JToiocft.— 
A fair correspondent writes to us from Newton 
Stewart in the following terms :<— " Recently I hap- 
pened to gather a beautiful pansey, and when tired 
of admiring it, tossed the toy aside, which, partly 
by accident, fell into a tub foil of soap suds. The 
said pansey had ndther joint nor root, and you may 
judge of my surprise when, at the end of a day or 
two, I found it growing. From this time forward 
I watched it narrowly, and now find it, after a lapse 
of a fortnight, a goodly plant with several buds on 
it. Thinldng water might produce the same effeet, 
I placed a newly-cropped pansey in an demait 
wMch, pure in itself, is the medium of purity in 
everything dse; but it withered and died on so 
spare a diet. By the way of confirming the first 
experiment, I have since placed a slip of a rose tree 
and a pink, in suds, and both are flourishing in 
great vigour in my dressing room. Should this 
acddentai discovery prove usefol to florists, it will 
afford sincere pleasure to your correspondent.*'— 
Dun^friee Paper. 

Grand Undertaking, -^Ka Italian engineer cf 
the name of Yolta, has had the boldness to pro- 
pose a tunnd through the enormous Alps of '* The 
Splugen,"— one of the boldest rocky barriers in 
the Alpine range. The present difficult, though 
important passage, is to give vray to a railway, on 
a gigantic scale indeed;— of which the Lake o. 
Zurich will form one terminus ; the other to he 
met by the railway from Como to Milan. His 
granite rock is expected to yield easily to the opera- 
tion of the engineer. The materiel will be usefiil 
in the construction of tiie proposed work. This 
brilliant and daring project appears not unlikely to 
be carried into effect, two Cantons having joined in 
the enterprise. 

7b Clean P^qter Hanginge. — Cut into eight hall 
quarters a stale quartern loaf: with one of these 
pieces, after having blown off all the dust from the 
paper to be deaned by means of a good pair ot 
bellows, bq;in at the top of the room, holding the 
crust in tiie hand, and wiping lightiy downward 
with the crumb, about half a jard at each stroke, 
till the upper part of the hangings si completely 
deaned all round ; then go again round with the 
like sweeping stroke downward, always commendog 
each successive course a Httie higher than the upper 
stroke had extended till the bottom be finished. 
This operation, if carefoUy performed, will fre- 
quently make very old paper look almost equal to 
new. Great cautbn must be used not by any means 
to rub the paper hard, nor to attempt deaning it 
^e cross or horizontal way. The diity part of the 
bread too must be each time cut away, and the 
pieces renewed as soon as at all necessary. 

7b Preserve Yimng Shoots firom Slugs and SoT' 
wigs. — ^Earwigs and slugs are fond of tiie points of 
the young shoots of carnations and pinks, and are 
very troublesome in places where th^ abound ; to 
prevent them they are sometimes insulated in wattf, 
being set in dstems or pans. If a pencil dipped in 
oU, was drawn round the bottom of the pots ones 
in two days, ndtiier of these insects, nor ants, 
would attempt them. Few insects can endure 
oil, and the smallest quantity of it stops their 
progress. 
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PERPETUAL MOTION. 

1m bj perpetual motion be understood a power which 
moveSf and which will move to the end of time* 
without regard to the wear and periahable nature of 
materials, it is in vain to expect such can be made 
by human means and human intelligence, howerer 
much we may hope for future discoveries in science 
to ud us. In the works of God alone we must look 
for such perfection, and continuity of motion. The 
planets roll — ^the ocean tosses — and eternal changes 
occur in the material world. The Great Architect 
of all made not only the machines themselves, but 
the laws which govern and move them. We can only 
abide by those laws already in action, and must 
therefore construct our machines according to these 
previously-arranged impulses ; and unfortunately for 
ihe visionary schemer of the perpetual motion these 
laws are too stubborn for him to modify, much less 
destroy. Even supposing he should content him- 
sdf vdth an apparatus, which would move only while 
its materials held together — the resistance of the air 
^the friction of the various parts — their vis inertise, 
and the general laws of gravitation — are impediments 
never to be overcome ; and although all have failed, 
yet much ingenuity has been exerted, and talent 
called into exercise, by the many attempts which 
have been made to surmount them. 

Mechanics, particularly the known properties of 
^e lever, have given rise to innumerable schemes. 
One was called The Valley Windmill, This con- 
sisted of a wheel with five arms, each arm made of 
two pieces connected end to end by a joint. When 
made to turn round, the jointed ends on one side 
fell back, or rather hung down from the end of the 
fixed part of the arm, rising to the greatest elevation 
it hung dose to the fixed arm; passing beyond this 
it fell back towards the centre, and thus by its posi- 
tion making a shorter lever, it bore with less weight 
—but when it had gone a httle further, altering its 
centre of gravity, it fell down suddenly — ^when the 
moveable and fixed arm became one long lever, 
much heavier than in any other position, and this 
extra weight was to turn* the whole. The machine 
had but one fanlt^t/ wouldn*t go. The Wheel vf 
Balls, described by the Marquis of Worcester, was 
another scheme. This was a very shallow drum, 
divided into a number* of compartments, into each 
of which a leaden ball was placed, and as the wheel 
turns round each ball rofls alternately to and from 
the centre of the wheel, and it would seem from the 
principle of the lever, that as the weights are always 
further from the centre on one side than on the other 
a continuous rotatory motion must be produced ; but 
it was found that though the balls were thus placed, 
yet a very few of them were away from the centre, 
while there were many near to it — ^thus those on one 
side, counteracted those on the other, and, as in the 
' uer instance, the machine wouldn*t go. 

Hydraulics, pneumatics, and chemistry, all lent 
their aid, but in vain. Water-wheels were to throw 
up water enough to turn themselves. Pumps were 
to move by self-created power. Water-balances 
were alternately to rise and fall by each other's 
weight. Blasts of air were to work bellows, and the 
bellows were to produce the blasts of air. Hydro- 
static paradoxes became numerous. Barker's mills 
were in requisition. Fire was to produce steam, 
and steam was to be decomposed by fire— and hun- 
dreds of other wise contrivances ,were set on foot 
to produce perpetual motip^—we need not say with 
what result. 



nien electricity was tried, and with infiiiitdly 
more success than any other power; and this because 
we have a comparatively manageable agent, and one 
which is not itiSected by the powerfiil influence of 
gravitation. 

We shall describe two of these perpetual motion 
machines :— De Luc's Dry Pile, or Electrical Co- 
lumn, and MeUoni's Rotatory Pile. The former may 
be made thus :— Procure two glass tubes, about nine 
inches long each, and half-an-inch internal diam- 
eter. Bore two boles, about three inches apart, m 
a board, just large enough for the ghiss tubes to 
pass through. Cut the board to a convenient size 
for a stand, and fasten the tubes in the holes pre- 
pared for them, so that they shall stand upright, 
and parallel to each other. Then close the tubes at 
the bottom by a piece of metal which runs from 
one to the other. Next cover some sheets of paper 
with copper leaf on one side, and silver leaf on the 
other, and when dry cut them up with a round, 
punch into pieces like wafers — of a size to go into 
the glass tubes. Then load both tubes with these, 
being very careful to put the copper side downwards 
in one pile, and silver side downwards in the other. 
When you have thus put in about twenty thousand 
altogether it will be sufficient, and the tubes may 
be closed by a brass cap at the top of each, which 
must touch the metal discs inside ; if the tubes are 
not full they may be cut shorter, or tin foil put in 
to fill up. The two piles thus constructed will show 
positive electricity at one of the upper extremities 
and negative at the other, and this for a series of 
months— it is said years; and anythmg so placed 
as to vibrate between the two caps will keep in mo- 
tion as long as the tubes retain their power. 

The machine of Melloni is eactly similar in prin- 
ciple, though it varies somewhat in form, (see cut 
No. 1,) where the machine is shown about one- 
half its natural size. . At the lower part is a drawer, 
(seen better in cut No. 2.) This is divided into a 
convenient number of partitions, about half-an-inch 
from each other. The outer partition, on each side 
is connected by means of wires to two brass poles, 
one negative, and the other positive, seen standing 
upright, one on each side of the stand of cut No. 1. 
The paper used is covered on one side with copper 
leaf, or Dtitch metal, and on the o^er side with the 
black oxyde of manganese and horay^it is cut up 
into small square pieces, and arra&ed along the 
various partitions of the drawer, bei 
that the copper side of them always 1 
way- that is, if the feather of the 
cut represented the manganese, the 
would indicate the copper — a piece of 
foil, at the end will always connect one 
next About 20,000 discs are wanted, 
they are properly placed, and the ends 
with the poles, tiie motive power is compl^ "^^ 
wiU show negative and positive ettractionrV^^ 
rest of the cut represents the body in motioQ ^ ^ 
merely a wheel of six arms, made as light a P^' 
sible, nicely balanced on a needle point ai ^P* 
At the end of each arm is suspended a small )^ 
of very thin brass. When each particular s "^ ^ 
the motion of the wheel comes to the positly< Y^ 
it becomes charged, and therefore repelled y^ 
next arm is soon attracted and repelled in the ^""^ 
manner ; and immediately afterwards the third ^* 
While this is approaching the positive pole, th ^^ 
is attracted at the opposite side, where it deposp* ^ 
load, and proceeds onward for another ; andT^ 
the motion is continued, entirely independdP ^ 
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my sfency but iti own, and eren overooming the 
rerigtsDce of the air which it most meet with in its 
rCTohition. It is much influenced by the weather, 
moving faster or slower aocoitKng to the electrical 
state of the atmosphere, and oUier causes not at 
present ascertained. 

EFFECT OF HYDROGEN ON SOME 
SALTS OF SILVER. 

BY WORLBR. 

SoMB researches on the peculiar mode of compo- 
sition of metallic acid, have caused me to observe tiiat 
the salt of silver of this acid, exposed to pure hydro- 
gen gas At 202°, very quickly changed from its 
white color to black, and was afterwards soluble in 
water, and imparted a deep red color to it. During 
this reaction a little water was formed, and it lost 
oxygen, equal to half the weight of that contained in 
the oxide. The brown solution of the altered salt 
was strongly add, and deposited after some time 
bright metaUic silver, and became colorless ; it then 
contained merely the common colorless salt dissolved 
in free acid. 

This circumstance indicated with great probability, 
that by the action of the hydrogen upon this salt, 
the silver was reduced to the state of jNrotoxide, a 
Bupposition which was completely confirmed by 
examining into the modes in which with other salts 
the existence of a protoxide of silver was satisfacto- 
ilj determined. 

Of some other salts of silver which I carefully 
examined with this view, the nitrate was that which 
evineed the most evident alteration. When exposed 
It 212° to a current of dried hydrogen gas, it be- 
comes throughout the mass, and very quickly, of a 
deep color. The action even begins at common 
temperature, as it does with the melitate. The mass 
11 tiien a mixture of nitrate of protoxide and free 
nitric acid. Half of the oxygen of the oxide of 
silver is disengaged in the state of water, from two 
atoms of the salt of the deutoxide. Water dissolves 
the free acid, and as soon as the principal part of 
this is removed, the protosalt begins to dissolve in 
the pure water with a deep red color. In the dry 
itate this salt is a powder of a deep brownish black 
color. When heated it decomposes with a much 
weaker detonntion than the white deutosalt. It then 
leaves 76 per cent, of metallic silver. 

If the red solution of the protosalt be boiled, it 

gradually decomposes with a slight disengagement 

of gas; it becomes opalescent and of a peculiar 

yellowish green color ; afterwards it deposits metallic 

nlver, and becomes colorless. The brown protosalt 

dissolves in ammonia also with a very deep yellowish 

red color. When heated the solution undergoes a 

decomposition similar to the preceding. Sometimes 

the sides of the vessel are covered with a brilliant 

metallic coating almost of a golden color, and which 

Hke very finely divided gold, is transparent, and of a 

fine green color. 

g Potash precipitates a perfectly black heavy pow- 

^j der ttom the red solution of the protosalt, which is 

^ rendered colorless at the same time. This black 

^ powder is obtained also by the direct decomposition 

^^ of the dry salt by means of a solution of potash ; 

_j this precipitate remains black after drying ; by pres- 

^ sure it becomes of a deep metallic lustre, and by heat 

J is reduced to metallic silver, evolving oxygen. The 

^^ Mack color seenu to indicate that it is pure protox- 

^ idc of silver ; but this supposition does not always 

J depend on the color, for this powder micrht also be, 



consistently with its properties, an intimate mixture 
of deutoxide of silver, and metellic silver, to which 
the protoxide may have given rise at the moment of 
its separation. It is also decomposed by the acids 
into metal and deutosalts, and ammonia exerts a 
similar action. Hydrochloric acid converts it into a 
brown substance, which is a chloride corresponding 
with the protoxide, or perhaps merely a mixture (2 
silver and common chloride of silver ; this substance 
is also obtained in the state of a brown, curdy pre- 
cipitate, which speedily subsides, by precipitating 
the red solution of protonitrate of silver by hydro- 
chloric acid ; it acquires the metallic lustre by pres- 
ure. When •bleated to the temperature at which 
chloride of silver fuses, it becomes merely a yellow 
mass, and is a mixture of silver with the common 
chloride. When treated with ammonia, or even 
with concentrated solution of the hydrochlorate, the 
brown chloride is decomposed immediately into 
chloride which is dissolved, and into metallic silver 
which remains. 

Oxalate of silver when exposed at 212° to the 
action of hydrogen gas, becomes of a bright yellow 
tint ; but the decomposition seems to remain only 
partial at this temperature. It became brown at 
284® ; but it soon afterwards produced a very loud 
explosion. Succinate of silver becomes lemon yellow 
at 212° in hydrogen gas. At a higher temperature, 
half of the succinic acid sublimed. The protosucd- 
nate of silver thus formed is insoluble in water. Pure 
deutoxide of silver is reduced to the metallic state 
precisely at 212° in hydrogen gas. — Journal d9 
Pharm. Juillet^ 1839. 



PAINTING TRANSPARENCIES. 

Thb paper (or other material) must be fixed in a 
straining frame, in order to place it between the eye 
and the light, when required. After tracing the 
design, the color must be laid on, in the usual me- 
thod of stained drawings. When the tints are got 
in, place the picture against the window on a pane 
of glass firamed for the purpose, and begin to strength- 
en the shadows with Indian ink, or with colors, 
according as the effect lequires ; laying the colors 
sometimes on both sides of die paper, to give greater 
force and depth of color. The last touches for 
giving final strength to shadows and forms, are to be 
done with ivory black or lamp black prepared with 
gum water, a8«there is no pigment so opaque and 
capable of giving strength and decision. When the 
drawing is finished, and every part has got its depth 
of color and brilliancy, being perfectly dry, touch 
very carefully with spirits of turpentine, on both 
sides, those parts which are to be the brightest, such 
as the moon and fire ; and those parts requiring less 
brightness, pnly on one side, llien lay on imme* 
diately, with a pencil, a varnish, made by dissolving 
one ounce of Canada balsam in an equal quantity of 
spirit of turpentine. Be cautious vrith the varnish^ 
as it is apt to spread. When the varnish is dry, 
tinge the flame with red lead and gamboge, slightly 
touching the smoke next the flame. The moon must 
not be tinted with color. Much depends upon the 
choice of a subject. The great point to be attained 
is a happy coincidence between the subject and the 
effect produced. The fine light should not be too 
near the moon, as its glare would tend to injure her 
pale silver light ; those parts which are not interest- 
ing should be kept in an undistinguishable gloom ; 
and where the principal ligKl is, they should, be 
marked with precision. Groups of figures should be 
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in shadow croBshig thote 
■fliat are in Ught, by iHiich means the oppoiition of 
light against shade is effected. 

MOUNTING MICROSCOPIC OBJECTS. 
To ike Editor. 

iSiB. — It 18 much to be regretted that many persons, 
who might amuse and instruct themselves and 
others by the examination of microscopic objects, 
are deterred from purcliasing microscopes merely 
on account of the enormous prices that are generally 
charged at the opticians for objects. They are not 
aware that with very little trouble they may prepare 
nearly all objects for themselves, and in many cases 
in a hi'uch better manner than those they coold 
purchase, because they can devote more time and 
care to them than those who sell them can afford. 
In the hope of inducing many who have been 
prevented by the above reason from pursuing an 
ama^ment of fi<) much interest and utility, I pro- 
pose from time to time, through the medium of 
thitf joumdf to furnish such instructions for the 
r^uiDViil of &\i difriLulties as my experience points 
out According to the nature of the objects to be 
mounted, !30 mu^^t be the method of mounting them 
be conducted. TUe common kinds such as fish 
scalcE, hairs, Uittk fabrics, the antenns, legs, and 
wings of Insecta, pollen of flowers, &c. require no 
particular care, they need merely to be placed within 
tiBual sliders ; thtse are of two kinds, ivory or wood, 
metal and glass. I shall describe them all. 

The Ivory Slider consists of a thin piece of ivory, 
having a convenient number of holes drilled in it, 
each hole, having a slight shoulder to it, so that it 
is rather smaller on one side of the ivory than on 
the other, owing to which a piece of talc, glass, &c. 
fitting the hole on one side, will not fedl through. 
One of these sliders is represented in the following 
figure : — 



OO0O0 



^o mouit the objects in it, there wiU be necessary 
some pieces of talc, made of the proper size and 
circular form by being punched out of a thick piece 
of talc, with one of the hollow punches sold at the 
tool shops, about three-eighths or half an inch in 
diameter. The talc when punched out may be easily 
split ID ^ery thin pieces by means of a pen* 
knifia. Procure also some rings made by winding 
■maU brass wire round- a thin stick, so as to make 
m coiL Cut this coil across lengthwise, and it will 
make as many rings as there were coils. These 
rings will open a little, and it is requisite they 
should ; fit one of them to one of the holes of the 
Blider ; if it will go in and remain firm without the 
ends wrapping over each other it will do— if they 
Up over, cut a little bit off one end. These being 
prq[»ared, and it will take less time to form them 
than to describe the method, proceed to mount the 
eekcted object, by putting first into one of the holes 
ol the slider, a thin slice of talc— then at the top 
of this the object — ^upon the object a second thin 
elice of talc— and then one of the wire rings, which 
baring a spring in it, will hold the talc tightly down 
by its edge resting against the shoulder formerly 
^ken of. 

Wooden Slidee are of precisely the same formation, 
but are usually made larger, and have glass instead 



of talc ; tiiey are chiefly used to hold tiie wings and 
other parts of the laiger insects, sea weeds, &c— 
when they are intended to be exhibited by the 
solar, the luoemal, or the oxy-hydrogen microscope 
-—and also for many natural or artificial ebjecta, 
exhibited by the magic hmthom. 

Metal Sliders,— K useful slider for a smgle object 
may be made ip. a minute, of a slip of very thin 
brass or tin— cut the brass, and punch two holes in 
it thus :— 




Fold it at the central line— and tiien lay within the 
fold two very thin pieces of talc, with the object 
exactly opposite the hole which is cut in the brass— 
(it will be seen that there are two holes cut in the 
brass, but this bdng folded but one hole will be seen.) 
The object being properly placed, fold over the pro- 
jecting ends and rim of the sheet of brass, which 
will keep the whole together firmly, and form a 
useful, though small slider, represented in die 
following cut ; — 



Gkm SUders^—To make these, m number of 
small slips of glass, (such as the glaziers cut off.wb^ 
puttixig a pane in a window,) i^ould be procuTed« 
The size should be about ^ or f of an inchin width, 
and of any length whatever. These can be bought 
for a mere trifle— for instance, 20 or 30 of such 
pieces for a few half-pence. Hav6 by you anumber of 
pieces of dark colored paper and card oC varioos 
thicknesses, which gum on both sidea end allow to 
dry. A small piece of hard flint, having a sharp 
comer, will be all that is then required. Ha^ng 
properly prepared your objects, cut off a piece of 
the glass, any convenient length, by making a scrstc^ 
across it vdth the flint at the place where you wish 
it to break, and then snap it with the fingers as the 
glazier does after cutting with the diamond ; it will 
scarcely ever fidl to break in the right place. Pro- 
ceed in the same way to cut another piece, exactly 
the same size as the first, and select m piece of your 
paper that is already gummed and dry, as nearly of 
tiie thickness of the object you desire to preserve as 
possible, and wilh the punch mentioned before cat 
one or more holes in it. Wet one side of the paper 
frith the tongue and lay it smoothly on one A the 
pieces of glass, so that the holes in the paper vrill be 
as nearly as possible along the centre ot the glass, 
and cut off all the paper that projects beyond the 
edges of the glass, which should previously be wiped 
very dean with a piece of wai^ leather. Wet the 
other side of the paper, taking care not to soil the 
part of the glass left uncover^ by the holes in it ; 
pUcoyour objects into the centre of these holes; 
lay the other glass neatly over it, so that the edges 
of the glasses shall coincide, and presa them gently 
together, remembering that all the objects must be 
nearly of a thickness, and each put into its place 
before the second piece of glass is fixed. It is most 
convenient when using them, that each object should 
be on a separate slider ; but, ef course^ it 
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teller more time as well as matorfils tiian to mke 
titem with several in one slider, txcmt that when 
tlie same object is to be seen nnder dirorent oircnm- 
stencesy the same slider is to be preferred. For 
otgects that are to be viewed by a lens of very high 
power, so tiiat its focal length is less than the thick- 
ness of the giassy pieces of very dean talc must be 
used instead of one of the pieces of glass for the 
•lider; bnt it is not »o good in general for diders, 
inasmuch as it is very apt to get scratched with the 
slightest frictioli. TWc, or Mica, can be procured 
at most opticians ; l^nt very mudi cheaper at Messrs. 
Knights, Ironmongers, 41, Foster Lane, Cheapdde. 
It can be easily divided into ' thm laminae witii the 
fingers, and none but the clearest pieces should be 
U8^, as it renders the object indistinct if there are 
any blemishes hi it. 

Mounting opaque objects on discs, and transparent 
ones in Canada balsam, will form the subject ai a 
liitare paper. 

AN AMATSUB. 



SCREW CUTTING IN THE LATHE. 
Having secured the substance, wood or metal, that 
it to be operated npon, in the most oonvauent man- 
ner to the chn(^ — bear in mind that a pin is less 
difficult to fit to a hole, than a hole is to a pin — 
therefore Ihe operation will be commenced by making 
an aperture to near the diameter required ^r the 
interior, or female screw. Secure the tee^ (as the 
mi is tedmically called,) square with the bed of 
the lathe, and at a height a little above the cen- 
tre of the work. Lay your 4trm rett, (an iron bar 
turned up at one end, and the other hdd in a han- 
dle of fourteen -or sixteen inches in length,) across 
the tee, and hold the extremity of the handle 
secure imder your Mt arm-pit. Now put tiie work 
in a gentle motion, so that tiie treadle may rise and 
fill h about a second. Enter the female screw 
tool, (die tool that has its teeth on the edge or nde, 
at the moment you depress the treadle. Let tiie 
tool enter a very little below the centre of the hole, 
and work oa the near 'Side. Resting the screw 
tool on the end of the arm rest, keep it up to its 
work, and ndt force it onward too rashly, but as it 
proceeds moderately, rise the teeth gradually above 
^ centre of the hole, by the time the tool has 
reached the necessary depth. Repeat . this motion 
as often as it may be required, or until a perfect 
worm on the interior is formed. The amateur not 
anfrequently forms a double and treble worm, by 
proceeding too hastily to work, which, of course, 
is useless, and labour in vain, while a single and 
eonr^NSt worm only requires atfe and attention to 
perfect dmost instantaneously. 

Thie naale screw is perfected by a similar onotion, 
without the arm rest, first easing the sharp edge 
eff thfe ^m, and making it smallest at the backside. 

B. L. FACKXB. 
S«pt. 5th. 1839. 

RAILWAYS. 

(Beawned from pagt VSl,) 
CkairB. JFitaieninga, — In describing the rails, 
the fupporti or chairs, have been partly described. 
Tbej are of iron, with a broad, flat base, 8U{q[>orted 
vpon Uocks of stone, into which holes are drilled, 
and fiUed with wooden plugs. The chairs are 
taened to the stone blodu by nails driven into 
tee plags. This stone block should rest firmfy 



vpon its base, and not be liable toidhidige of posi- 
tion by frost or any other eaase ; and, acoordingly, 
great care haa been taken to make these supports firm. 

T\tm»out9, — If all the waggons upon a raO-road, 
whether for the transportation of passengers or 
merchandise, were to travel at the same time, and 
at the same- qpeed, two sets of tracts vrould be suf- 
ficient to acommodate the whole, as there would be 
no necessity for their turning otit to pass each other. 
But in the transportation of passengers, greater 
speed is desirable ^an in the transportation of 
merchandise ; for the transportation of merchan- 
dise, whether by horse power or steam power, can 
be done more economically, and with less injury 
to the read, at a low than a very high rate of 
■peed. It is, therefore, a very considerable object, 
in rail-roads upon lines of public travel, to allo# 
waggons to pass others travelling in the same direc- 
tion. Provision must be made, accordingly, for 
turning out. This provision is particularly neces- 
stfy in case of a road with a single set of tracks, 
on whidi tiie carriages must meet. These turn- 
outs are Bkade by means of a moveable or switdi 
rail at tiie angle where the turn-out track branches 
from tiie main one. This rail is two or three feet 
more or less, in length, and one end may be moved 
over that angle, and laid so as to form a part of 
Ae main track, or the turn-out track. The switch 
ndl is usually moved by the hand, so as to form 
s part of that track on which the waggon is to 
move. 

Carriofea, Wheels,— The bodies of the waggons 
will, obviously, require to be constructed with 
reference to the kind of transportation. The prin- 
cipal consideration, in regard to the construction of 
i^e carriages, relates to their bearings on tiie axle 
and the rim of the wheel. The rule given by Mr. 
Wood, as to the bearing on the axle, is, that iii , 
order to produce the least friction, the breadth of 
tiie bearing should be equal to the diameter of the 
fade at the place of bearing. This diameter must 
be determined by tiie weight to be carried ; and 
the breadth of the bearing will accordingly vary 
with it. The objection to the plate rail, as already 
stated, is, that the breadth of tiie bearing of the rim 
of the wheel upon such a rail, causes an unneces- 
sary Additional friction; and the resistance to the 
wheel is increased in consequence of the greater 
liability of such a rail to collect dust and other 
impediments upon its surfiice. The edge rail is 
preferable, in these respects; but, at first, these 
raUs were liable to one difficulty, in consequence of 
their wearing grooves in the rim of the wheel, so 
that the friction was continually increasing, and 
the wheel -soon became unfit for use. To remedy 
this defect, tiie rims were case-hardened, or chilled, 
by r<^ling .them, when hot, 9gainst a cold iron 
t^ylinder. Wheels so case-hardened are found to 
be subject te rery little wear. It was, at first, ob- 
jecked to the use of iron wheels, that they would 
not ti^e sufficiently strong held of the rails to draw 
any considerable load after tJiem, and that therefore 
^tiiey would not answer for tiie use .of locomotive 
sngines. Where horses^are the motive power, it is 
evident that if the horse dra^ the car to which he 
is attached, the others festen^d to it must follow 
dt being no objection that either the wheels of the 
carriage to which the horse is harnessed, or of 
these of the train fbUowing, do not take hold of 
tiie rails, but, on the contrary, the less hold they 
take, the more easy it wiU be to move tiie train. 
Bnt where one carriage is impelled forward by tiie 
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action of the engine in turning the wheels, and the 
following train of waggons is drawn by the engine 
car, if the resistance bj gravity and friction is 
greater than the force with which the wheels 
adhere to the rails, the engine will only reroWe 
the wheels to which it is geared, which would turn 
upon the rails and the car and the whole train remain 
stationary. To prevent this, different contrivances 
were heretofore resorted to, one of which was to 
let teeth project from the sides of the wheels to 
interlock with rack- work on the side of the rail. 
It has, however, beeen found, in practice, that, for 
the ordinary inclinations of railroads to the extent 
of about thirty feet per mile, the wheels may be so 
constructed as to move a train of waggons by their 
mere adhesion to the rails. The inclination which 
can be so overcome must evidently depend on the 
kind of surfaces of the rim of the wheel and the 
rail, the weight bearing upon the wheels, the 
weight to be moved, and the resistance from the 
friction of the train waggons ; so that no precise 
role can be given that shall be applicable to roads 
and wheels of different materials and construction. 
One of the first expedients for increasing the adhe- 
sion of the wheels to the rails, without incurring 
any considerable loss by additional weight or fric- 
tion, was to gear the four wheels of the engine car 
together, so as to have the advantage of the friction 
of all of them upon the rails ; for, if the piston of 
the engine is connected by gearing only with the 
wheels of an axle, a resistance in the other 
wheels of the engine, and by the wole train, only 
equal to the friction of those two wheels, can be 
overcome. By gearing the piston of the engine 
with the four wheels, by means of an endless chain 
passing round the two axles upon two cog-wheels, 
or by otherwise gearing the four wheels together 
or to the piston, the hold of the wheels on the rails 
is doubled. For the same purpose, an additional 
act of wheels, making six in the whole, for the 
engine car, is sometimes added ; but such an addi- 
tion to the number of sets of wheels is evidentiy 
attended with disadvantage on the score of ex- 
pense, complication of structure, weight to be 
moved, and friction of parts to be overcome. The 
advantage proposed by adding another set of wheels 
is, that a greater weight may be carried by the 
engine car, thus making a greater adhesion to the 
rails by the wheels geared together, without throw- 
ing so great a weight upon any of the wheels as to 
injure the road. But resort is rarely had to this 
expedient. An improvement, having the same 
object, and attended by no loss from addition of 
weight or friction, is a contrivance for securing the 
adhesion of all the wheels to the rails ; for it will 
be obvious that, if the two axles of the two sets of 
wheels are fastened to a strong unyielding car 
frame, the car will rest upon three wheels, when- 
ever the surface of the road does not precisely cor- 
respond in relative altitude to the lower points in 
the rims of the wheels ; that is, if the surfaces of 
the rails are precisely in the same plane, and the 
bearing surfaces of the rims of the wheels are also 
precisely in the same plane, all the wheels will rest 
upon and take hold of the rails, whether the axles 
are fastened to an unyieldiz^g[ frame or not. But 
no road or carriage can be so perfectiy constructed, 
that the surfaces of tiie rails and bearings of the 
wheels can always exactiy correspond. Mr. Knight, 
the chief engineer of the Baltimore and Ohio rail- 
road, says, in lus report of October, 1831, that the 
whole weight of a waggon, with an unyielding 



frame, will frequentiy be supported on two only of 
the four wheels, thus making a load bear twice as 
much upon one part of the rail, as it would do if its 
weight were equally supported by the four wheels. 
To remedy this difficulty, the whole weight carried 
upon the axles is supported by springs, or some 
interposed elastic power, that of the condensed 
steam being taken advantage of for the purpose in 
some cars, whereby each wheel is pressed upon the 
rail, through the relative surfiusea on wMch the 
wheels may bear, on different places in the road, 
may vary. Mr. Knight, in the same rqK>rt, makes 
a suggestion worthy of consideration in the con- 
struction of waggons as well as engine cars. He 
proposes that in all cases the weight should be sup- 
ported on springs, not only for the purpose of dis- 
tributing the weight equaUy, but also to prevent 
shocks and jars, whereby both the road and car- 
riages are injured. Another expedient to s^ure a 
sufficient adhesion of the wheels to the surfaces of 
the rails, is to use wheels for the engine car that 
are not case-hardened. 

The experiments stated by Mr. Tredgold and Mr. 
Wood show a very great advantage in the use of 
large wheels. Mr. Wood states that the motive 
power required to overcome the same friction tf 
rubbing parts of the car and engine, in case of 
wheels four feet in diameter, is less by one fourth 
than in case of those three feet in diameter. But 
there is some limit to the extent of this advantage $ 
for an increase of the diameter of the wheel adds 
to the weight, and the expense of construction, so 
that wheda of not more than four or five feet 
in diameter are ordinarily used, and a great part 
of those in use are not above two and a half feet. 
Some of the locomotives used on the Liverpool 
and Manchester railroad have sets of wheels of 
different sises, the diameter of one being nearly 
double that of the other. The state of the rail 
will have some effect upon the adhesion of the 
wheels, which is least when the wheels are slightly 
wet. The experiments of Mr. Booth, on the Liver- 
pool and Manchester railroad, prove that in the 
most unfavorable state of the rails, the adhesion 
of wheels of malleable iron upon rails of the same 
material, is equal to one twentieth of the weight 
upon them. The locomotivea vary in weight, fit>m 
three or four to ten or eleven tons. A locomotive 
with its apparatus and appendages, weighing four 
and a half tons, will adhere to the rails with suffi- 
cient force to diraw thirty tons weight on a level 
road, at the rate of fifteen miles per hour, and 
seven tons up an ascent of one in ninety-six, or 
fifty-five feet in a mile ; at a slower rate, it will 
draw a greater weight. The slower the rate of 
travellmg is, the greater is the 'weight that may 
be supported by tiie same wheel, without injury 
to the road from shocks, though the weight must of 
course be limited by the size and strength of tha 
rails, whether the rate of motion be quick or alow. 
CContinued on page 2li.J 

ENGRAVING BY VOLTAICACTIok 

BT DR. U. H. JACOBIy ^^ , 

In a Letter to Mr. Faraday, >■ 

It is some time since, that during my electro-mag-, 
netic labours a fortunate accident conducted me t 
the discovery that we might by voltuc action ma 
copies in reUefof an engraved copper plate, m 
that a new inverted copy of those in relief mi|^t J 
obtained by the same process, so that the 
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WM obtained of multiplyiiig tiie copper copies to 
Miyattcnt By this voltaic proceii, the moat ddi- 
ate and even microscopic lines are reproduced, 
and the copies are so id«itioal with the original 
that the most ligoroos examination cannot find the 
least difference. I send you in the accompanying 
packet two specimens of such plates, which I hope 
you will accept with kindness. Hie one which I is 
in relief is Ae copy of an original engraved with 
the graver ; tiie second is the copy of that in relief, 
and consequently identical with the original. Hie 
third is the origmal plate, but covered with reduced 
copper. I had the intention of making a second 
copy, but unfortunately the plates adhere so strongly 
at times f^t it is impossible to separate them. I 
cannot tell the cause of this intimate union which 
occasionally occurs, but it appears to be the case 
only when the copper at the surfisce of which the 
reduction is effected is brilliant, and consequently is 
lamellar and porous. I may dispense with de- 
■cribing more at large the apparatus that I make use 
of. It is simply a voltwc pair, where the engraved 
plate is used in the place of the ordinary copper 
plate, being plunged in the solution of sulphate of 
copper. I have found it necessary that a galvano- 
meter with short wires should always make part of 
the circuit, so that one may judge of the force of 
the current and direct the action ; the latter being 
effected by separating tiie electromotive plates more 
or less from each other, or modifying the length of 
die conjunctive wire, or finally, diimnishing more 
or less the conducting power of the liquid on the 
zinc side : but for the success of the operation it is 
of gr^t importance that the solution of copper 
should be always perfectly saturated. The action 
should not be too rapid ; from 50 to 60 grains of 
copper should be reduced on each square inch in 
24 hours. The accompanying plates have been 
formed, one in two days, the other in one day only, 
and that is the reason why their state of aggregation 
is not so solid and compact as that of the small 
piece, No. 4, which has been reduced more slowly. 
It is to be understood that we may reduce the 
tiflphate of copper by making the current of a sin- 
gle voltaic pair pass through tiie solution by copper 
connecting wires; as the anode is oxidized the 
cathode* becomes covered with reduced copper, 
and the supply of concentrated solution may then 
be dispensed with. According to theory one might 
expect that exactly the same quantity of copper, 
ondized on one side would be r^uced on the otlier, 
but I have always found a difference more or less 
great, so that the anode loses more than the cath- 
ode gains. The difference appears to be nearly 
constant, for it does not augment after a certain 
time, if tJie experiment be prolonged. A thoroughly 
concentrated solution of sulphate of copper is not 
decomposable by electrodes of the same metal, even 
on employing a battery of three or four pairs of 
plates. Ilie needle is certainly strongly affected as 
soon as the circuit is completed, but the deviation 
vifibly dimimshes and very soon returns almost to 
zero. If the solution be diluted with water to 
which a few drops of sulphuric acid have been 
added, the current becomes very strong and con- 
stSDt, the decomposition goes on very regularly, 
^r md the engraved cathode becomes covert with 
eoppcr of a fine pink red color. If we replace the 
Mention of sulphate of copper by pure water ad- 

^TheAMOBB and OAraoD* ngn\fj the two polai of the 
batt«ry» or the poiHIve sad Begative eods of it.— Ed. 
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dulated wiA sulphuric add; there is a strong de* 
composition of water even on employing a sinj^ 
voltidc couple. The anode is oxidized, imd hydro- 
gen is disengaged at the cathode. At the com- 
mencement the reduction of copper does not take 
place; it begins as soon as the liquid acquires a 
blue color, but its state of aggregation is always 
incoherent. I have continued tiiia experiment for 
tiuree days, until the anode was nearly disserved; 
the color of the liquid became continually deeper, 
but ihe disengagement of hydrogen, though it 
diminished in quantity, did not cease. I think we 
may conclude from this experiment that in secondary 
voltaic actions there is neither that simuttaneity ot 
effect, nor that necessity of entering into combi- 
nation or of being disengaged from it, which his 
place in primary electrolytic actions. 

During my experiments many anomalies re- 
specting these secondary actions have presented 
themselves, which it would be too embarrasnng to 
describe here : in fact there is here a void which 
itwilibe difficult to fill, because molecular forces, 
which as yet we know nothing of, appear to play a 
most important part. 

With respect to the technical importance of these 
voltaic copies, I would observe that we may use the 
engraved cathode, not only of metals more negative 
thui copper, but also of positive metals and their 
alloys, (excepting brass,) notwithstanding that these 
metals, &c. decompose the salts of copper with too 
much energy when alone. Thus one may make, 
for example, stereotypes in copper whidi may be 
multiplied as much as we please. I shall shortly 
have the honor to send you a bas-relief in copper, 
of which the original is formed of a plastic sub- 
stance, which adapts itself to all the wants and 
caprices of art. By this process all those delicate 
touches are preserved which make the prindpal 
beauty of such a work, and which are usnidly 
sacrificed in the process of casting, a process which 
is not capable of reproducing them in all their 
purity. Artists should be very gratefrd to galvanism 
for having opened this new road to them. 

MISCELLANIES. 

Water rendered Colder than lee, — ^Put a lump 
of ice into an equal quantity (by weight) of water 
heated to 170 degrees ; ^e result will be that the 
fluid will be no hotter then water just beginning 
to freeze, but if a little sea salt be added it will 
become colder than the ice was at first. 

Thunder Stomu. — In Fhilipsthal, a viUage in 
Eastern Prussia, an attempt has been made to 
convert tkia terrible phenomenon to the use of 
society, by causing an immense stone to be shi- 
vered to pieces by tbe lightning. A bar of iron 
being fixed to it, in the form of a conductor, the 
experiment was attended with the most complete 
success, for during the very first thunder storm, 
the lightning burst the stone without displacing it. 

New Blue Color Jrom the Com Cockle Flower,^ 
Pick tb.e dark blue leaves from the centre of 
the flower on the same day they are gathered, 
or as soon as possible. A sufficient quantity of 
these middle leaves being procured, press out what 
juice -you can from them, and add to it a little 
alum, and you will have a lasting transparent 
color, scarcely inferior to ultramarine. 

The best time for gathering tiiese flowers is in 
June or July though some few may be found ia 
May, but whenever thqr ure gathered observe to. 
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'^drovtf lh» nriddle 'deep -Und flowetr-leatee, tmd 
ea pree e thbjitfce n» ■ eoon^ae "poeable afterlrarcbor 
t^iftdtox wUl low. itff jterfeotidta. Thb hotter, 
iikiclt'it tie CmUmi^ea Gptamt 6f Ltmueiu, is abo 
eilUdrCem Blae Botde^ and mfcij barCDiaid^riiioit 
oornfiddsi • -^ 

"Th«Dnsi€yaifluir«#lUiiotft>i:^t, . 
*Tit (He prld^ o( ^b» liaevwt eoroney * 

2b Mam P^iamtum.^^A tUn piece of hydrate 
of potasfla 18 placed between two doca of platii^ 
connected iritii the extremitiea of a ToltaSc apparatnt 
of 200 double platea ; it itiU soon nndeifp fosioff, 
QKj^sa win separate at the positive surface, ,an4 
small gtobnks will appear at the negative surface, 
which consiBt of potasslnm. I discovered this meta} 

la *1m^ h<y t^niny^f Ootobcr, 1807*^8Ift B. DAVY. 

One hundred two-inch platea of a Cnukshank's 
battery decompcees the potassa vergr wall. If the 
batterj: be too active tltf liberated potassium is apt 
toiakefire^ 

^Aosfe— The foflowine are among the most 
leoBarkalile. At . Eesneath, near Glaegow, there 
israhicdiQ that repeats a tniie pli^ed with a trum- 
pet three times completely and dislinctlj'. Near 
Som^ there was one that repeated what a person 
'«dd twe times. At Brussels there is an echo that 
aiiswered filter times. At Thombury Castle, 
Gtoncestershhe, an echo repwts ten or eleven 
times very distuictlyk BeUreen Coblents and 
Bingeli an echo is celebrated as different from 
mtalb' others. In common echoes the repetition 
to not heard, till some time, after hearing the words 
iptken tor notes sung. In this the person who 
speaka* or sings is scarcely heard, bat the repeti- 
tion is perceived very clearly, and in surprising 
tarieties, the echo in some cases appears to be 
approaching^in others receding ; sometimes it is 
heard distinctly— at others scarcdy at all; one 
penon hears only one voicct while another hears 
several ; and to mention but one more instance, 
inJtalyy netr Milan, the sound of a pistol is re- 
tmaed 'fiftyrsix times. 

Cement for Derbythire Spar aud other Stonet^-— 
A cement for this purpose may be- made with about 
seven or eight parts of resin and one of bees'-waz, 
melted together with a smalt quantity of plaster of 
Buis. If it is wished to make the cementfiU up 
the' place of any small chips that may have been lost, 
the quantity of plaster must be increased a' little. 
When the ingredients are weli taixed, and the whole 
is nearly cold, the mass sfaotdd be well' kneaded 
together. The pieces of spar that are to be joined, 
must be heated until they wiU malt the'ceident, and 
thenpressed together, someofthecementb^gprevi- 
ously interposed. Melted sulphur applied to frag- 
meats of stones previously he^ed (by placmg them 
before a fire) to at leasfc the raeltiBg point o( svdphur, 
and then joined with thei sulphui: between, makes a 
pretty firm and durable jdinfng. Little deficien- 
cies in the stone, a» chips outj of comers, '&c. may 
be also fiUed up with melted«aijphmv it wbi<& some 
of the powder oftbe Stonfe'ha»'been melted^- 

Paper* — The.art'of making papeir from rags ii 
said to have beeta the inventioii of a Swiss at 
Basil in 1417, bi^ Mn Warton, in his History of 
English Poetry, tracea it to a much earlier source* 
I believe the 11th century, and there are specimens 
amoo^ the Tow^ Records, whid» corroborate 
his opinion. Wo certidnty have grants, convey- 
anon, and other deedr and evidences in En^and, 



or si' least hav^ h^, (jsnd espedjdly^ amongthe 
tto^ ancient collections or Richard Gascoyne, Esq. 
that bblo antiquary who died about &t time of the 
Restoration,) written upon papeir that was ss old 
aft the Conquest, and it is not improbable but those 
quaternions of leaves stitched together wl^ereof 
Kiflg Alfred so long before made his little htt$id 
iiotk^WBte also of paper, rather than parchment 
M vellum* «Fohn Tate, who is presumed to have 
fiottrisbed abont 1496, is said to have first made 
pi(per in England, or was at the expense of intro- 
duot^-the' miQrafocture, for evidence is produced 
tha> Ihe^ ESnglish edition of Bartholemeus, printed 
by Wynkin de Wordewas the first book, for any 
thing'W^yel know to the contrary, that was printed 
Upton -paper made in this nation. John Spilman 
had a patent for making paper from Elizabeth. — 
Faebrogke^i Reeorde qf Ohucetterehire. 

Heyt.-- Dr. A. W. Ives, of New York, has 
m^e many eiperiments on the hop, which prove 
that its duuracteristic properties reside in a sub- 
stance forming-not more than one-sixth part weight 
of the hop, sAd easily separable from it. It was 
observed, that on removing some hops from a bsg 
in which they had been preserved for tiiree years, 
an impalpaUe powder, (yellow,) was left behind, 
which when^ sifted, appeared quite pure— this hss 
been called Inpulin : it is peculiar to the female 
plants and is probaUy secreted by the nectaria. 
Hops, from wMoh all the lupulin has been ex- 
tracted, when acted upon by water, alcohol, &c.,' 
gave a portion of extract whidi, however, pos- 
sessed none of the characteristic properties of the 
hops. Dr. Ives next endeavoured to ascertain 
the quantity of lupulin afforded by a given weight 
of hops. Six lbs* of hops, from the centre of a 
pockety were put into a light bag, and by thrashing, 
rubbtng and sifting, 14 oz. were separated. 2 bar- 
rels of beer were then made, in which 9oz. of 
lupulin were substituted lor 5tt)s. of hops, and the 
result oonfirmed every expectation, 

Ringim is a vegeti^e substance, extracted from 
mushrooms, of a fleshy appearance, perfect^ taste- 
less, and of a highly nutritious quality. It is 
obtained by macerating the pulp of mushrooms in 
hot water, holding a little potass in solution— 
what remains undiMolved is frmgjn. 

2b maJlte Patent Cement —A mixture of Bme, 
clay, oxide of irouf separately- calcined and reduced 
to fine powder, are tp be intimately mixed. It must 
be kept in close vessels and mixed with the 
reqniaite quantity of water when used. This 
cement is useful for coating tiie joinittgsof the wood^ 
of which the pneumatic trou|^ is composed, in 
order to render it water tight ; and for other pur- 
poses of a like nature. 



QUERIES. 

120— It -there a geometrical role for obtsintaf khteqtdlatmt 
triangle equal to a given iqiiare, and in what aathor ?—*«•- 
sioered on page Z59t ... 

' l2l~How la Ivory t» be atatoed df varieoa colors, and alao 
how bleached when yellow by tin» f-^^niipered on page 
203. 
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THE GLASS BLOWER'S tABLE, 



GLASS BLOWING. 

Students, especially those who desire to exercise 
themselves in chemical manipulation, most feel the 
want of a simple and economical process, by means 
of which they could give to glass tubes, of which 
they make great use, the yarious forms that are 
necessary for particular operations. How much 
rei^on have they to comphin of the high price of 
the instruments of which they make continual use ? 
the studies of a great number are shackled from 
ivant of opportunity to exercise themselves in ma- 
iiipulation ; and many, not daring to be at the ex- 
pense of ft machine of which they doubt their ability 
to make an advantageous use, £gure to themselves 
,the employment of the glass blower's apparatus as 
"beset with difficulties, and so rest without having 
even an idea of the numberless instruments which 
can be made by its means. 

Many persons would very willingly occupy their 
leisure time in practising the charming art of work- 
%g gl4S8 and enamels with the blow-pipe ; but the 
|ticipated expense of the apparatus, and the diffi- 
llties which they imagine tiiey foresee in the exe- 
4on of work of this kind, always repels them. 



This treatise is destined to teach them the sim- 
plest, the most expeditious, the least expensive, and 
the most effectual methods of constructing for 
themselves the various instruments which they re- 
quire in the prosecution of their studies. 

The word glass-blower, generally speaking, sig- 
nifies a workman who occupies himself in making 
of glass and enamel, the instruments, vessels, and 
ornaments, which are fabricated on- a larger scale 
m the glass-houses : but the domain of the sciences 
having laid the art of glass blowing under contri- 
bution, the artists of the lamp have divided the 
labour thereof. Some apply themselves particularly 
to the construction of philosophical^ inlstruments ; 
others occupy themselves with little ornamental 
flowers, &c. : and, among the latter, some manu- 
facture nothing but pearls, and others only artifi- 
cial eyes. Finally, a few artists confine themselves 
to drawing and painting on enamel, which substance 
is previously applied to metallic surfaces by means 
of the fire of a muffle. , 

On seeing, for the first time, a glass blower at work, 
we are astonished at the multitude and the variety 
of the modifications to which he can make the ghiss 
submit; The small number and the simplicity oc 
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~t^ instnunents lie employs^ ia also sarpiismg. The 
blow-pipe, or in its place, the glass blower's bellows 
and a kunp, are indeed all that are indispensable. 

The Glats Blower* s Table* — ^Artists give this name 
to an apparatus which consists of the following 
articles: — 1. A tables below whidi is disposed 
a double leUowa, capable of being pat in motion 
by means of a pedal. This bellows famishes a 
continued current of air, which can be directed at 
pleasure by making it pass through a tube termi- 
nating above the table in a sharp beak. The bel- 
lows with which the glass blower's tables are com- 
monly furnished have very great defects. The ir- 
regular form which is given to the pands dimi- 
nishes the capacity of the instruments, without 
augmenting their advantages. If we reflect an in- 
stant on the angle, more or less open, which these 
panels form when in motion, we instantly perceive 
that the weight with which tiie upper surface of a 
bellows is charged, and which always affords a ver- 
tical pressure, acts very unequally on the arm of a 
lever which is continually changing ifs position. 
This faulty disposition of the parts of the machine 
has the effect of varjring every instant the iSwei^sity 
of the current of air directed upon the flame. Au 
these inconveniences would ^sappear, were tiie 
upper pannel, like that in the middle, disposed in 
such a manner as to be always horizontal. It 
ought to be elevated and depressed, in its whole 
extent, in the same manner ; so that, when charged 
with a weight, the pressure should be constantly the 
same, and the current of air uniform. i 

. 2. A lampf of copper or tm plate. — The con- 
' struction of this article has varied according to the 
taste of those who have made use of it. Nothing 
is better than a lamp with a common cotton wick, 
the wick itself being about half-an-incb in diameter. 

Fig. 1 represents the blow-pipe with double bel- 
lows. A is die jet, which consists of a finely per- 
forated tube, occasionally made moveable around a 
joint at A. "B is 4he lamp flame, driven to a fine 
point by the draught of aur, in which point the glass 
to be bent or blown is held. C is a tube connect- 
ing the jet with the beUows P below, wWch are 
worked by the treadle E, the bellows being loaded 
with a weight ta force the upper board down, and 
thereby expel the air. The workman sits at the 
end of the table and works the treadle by his foot. 
The above is the usual construction of the table as 
used in England. The French, however, use a dif- 
ferent appfu^tus, which is cheap, simple, effective, 
and occupies much less* room, it is represented in 
Fig. 2. I is the jet made of a pipe of brass, con- 
nected with a tube which passes under the table to 
a bladder H ; joined to this at any convenient part 
is a third tube F, opened at the upper end, and 
furnished at the lower end with a valve which opens 
downward. Upon blowing into the tube F, the 
bladder is filled with air, which cannot return through 
tiie tube F on account of the valve at G. It can 
liierefore only escape through the jet, when it would 
be thrown upon the flame of a candle or lamp, and 
answer its Intended purpose. 
. The workman, seated before the table where he 
has fixed his instrument, blows from time to time, 
to feed the reservoir or bladder, which being pressed 
by a system of strings stretched by a weight, pro'du- 
ces an uniform current of air. The force of the cur- 
rent of air can be modified at pleasure, by squeezing 
^e reservoir more or less between the knees. ' 

087, Tallow^ ^c.— Among the substances which 
bave been employed to feed the fire of the glass. 



blower's lamp, those to which the preference is to 
be given are wax, olive oil, rape oil, poppy oil, and 
tallow. 

Purified rape oil is that of which the use is most 
general. Next to olive oil and wax, it affords the 
greatest heat, and the least smoke. But, in a word, 
as in the working of glass, the operator has more 
need of a bright flame widxout smoke, than of a 
high temperature, any combostible may be em- 
ployed Which is capable of furnishing a flame 
possessing these qualities. 

The Flame, — It is only by long habitude, and a 
species of routine, that workmen come to know^ 
not only tiie kind of flame which is most proper for 
each object they wish to make, but the exact point 
of the jet where they ought to expose their glass. 
By analysing the flame, upon the knowledge of 
which depends the success of the work, we can 
immediately obtain results, which, without that, 
could only be the fruit of long experience. 

Flame is a gaseous matter, of which a portion is 
heated to the point of becoming lummous ; its form 
depends upon the mode of its disengagement, and 
upon the force and direction of t^e current of air 
which either supports its combustion or acts upon 
ii mechanically. 

Thi^. flame of a candle, burmng freely in still air, 
presenta in general the form of a pyramid. It 
consists of four distinct parts : the immediate pro- 
ducts of the decomposition of the combustible by 
the heat whicb is produced, occupy the centre, 
where they exist in tiie state of an obscure gaseous 
matter, drcumsciihed by a brilliant and very lumi- 
nous envelope ; the latter is nothing but the ob- 
scure matter itself, m the circumstances where, on 
coming into contact with the atmosphere, it com- 
bines with the oxygen which exists therein, and 
forms what is properly cabled flame* 

The blueish light which characterises the inferior 
part of the flame, is jproduce4 by a current of cold 
air, which, passing from bel6>w upwards, hinders 
the combustion from taking place at the bottom of 
the flame, at the same temperature that exists ia 
thjB parts of the flame not immediately subject to 
this influence. 

Finally, on observing attentively, we perceive a 
fourth part, which is but slightly luminous, and 
exists as an envelope of all the other p^^M of the 
flame. The greatest t hickness of this wivelope 
corresponds with the summit of the flame. V From 
this point it gradually becomes thinner, tiJ 
rives at the lowest part of the blueish ligh-t, 
it altogether disappears. It is in this !ast-dtes< 
portion of the flame that the combustion, of 
gas is finished, and there it is that we find the 
of the most intense heat which the flame of 
candle affords. If we compare the temperature 
the different parts of the flame, we find that tj 
maximum of heat forms a ring which is the limit 
the superior extremity of the blueish light. 

When the flame is acted upon by the blo^r-pip^ 
it is subject to two principal modifications : — ■ J 

1, If, by means of a blow-pipe with a rery fiiw 
orifice you direct a current of air through the mid' 
die of the flame, you project a portion of the fiaxoi 
in the direction of the blast. The jet thus formei 
appears like a tongue of fire, blueish, cylindricj 
straight, and very long ; the current of air occup^ 
its interior. This flame is enveloped on all sidet ' 
an almost invisible light, which, extending bey^ 
the blue flame, forms a jet very little luminous, 
possessing an extremely high temperature. 
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*t the point 'wbich corresponds mtk the eiitrem i ty 
of the blue flamCi that the maximnm of heat is found. 
The extreme point of the jet possesses a less degree 
of heat. This flame is adapted for mineralogical 
assays, for soldering, for working enamels, and in 
general for all small objects. 

2. When the orifice of the' blow-pipe is some-' 
what large, or when (the orifice being capillary), 
tike current of air is very strong, or the beak is 
somewhat removed from the flame, the jet of fire 
instead of being prolonged into a pointed tongue, 
is blown into a brush. It makes then a roaring 
noise, and spreads into an irregular figure, 'herein 
the different parts of the flame are confounded be- 
yond the possibility of discrimination. This flame 
is very proper for the working of glass, and parti- 
calarly of glass tubes ; it ought to be clear and very 
brilliant, and above all should not deposit soot upon 
cold bodies suddenly plunged into it. The maxi- 
mum of temperature in this flame is not well marked ; 
we can say, however, that in general it will be found 
at about two-thirds of the whole length of the jet. 
As this roaring flame contdns a large quantity of 
carburetted hydrogen, and even of vapour of oil, 
escaped from combustion, it possesses a disoxidizing 
or reducing property in a very high degree. 

The lamp should be firmly seated upon a steady 
and perfeetly horizontal table, and should be kept 
continually full of oU. 

When you set to work, the first thing you have 
to do is to examine the orifice of the beak. If it 
is closed, or altered in form, by adherhig soot, you 
must carefully clean it, and open the canal by means 
of a needle or fine wire. In the next place you 
freshen the wick by cutting it squarely, and carry- 
ing off with the scissars the parts which are carbon- 
ised. You then divide it into two principal bundles, 
which you separate sufficiently to permit a current 
of air, directed between the two, to touch their sur- 
feces lightly, without being interrupted in its pro- 
gress. By pushing the bundles more or less close to 
one another, and by snuffiing them, you arrive at 
length at obtaining a convenient jet. It is a good 
plan to allow, between the two principal bundles and 
at their inferior part, a little portion of the wick to 
remain : you bend this down in the direction of the 
jet, and make it lie immediately beneath the current 
ctf air. 

To obtain a good fire, it is necessary to place the 
lamp in such a position that the orifice of tiie blow- 
pipe sliaU just touch the exterior part of the flame. 
The beak must not enter the flame, as it can then 
>w into the jet only an inconsiderable portion of 
ignited matter. On the one hand, if the lamp 
too far away from the blow-pipe, the flame be- 
' les trembling, appears bluei^, and possesses a 
low degree of heat. 

)T mineralogical experiments, and for operations 
lected with watch-making and jewellery, the 
int of air should project l^e flame horizontally, 
^^.pipelglass blowing, the flame should be projected at 
^ • ngle of twenty or twenty-five degrees. 
^yy fine le current of air ought to be constant, uniform, 
r^g iijid- sufficiently powerful to carry the flame in its 
■ g flaiDfi ition. When it is not strong enough to produce 
|-Qfiijed effect, it is necessary to add weights to the 
'^8* or the bladder, according as the glass blow- 
table, or the French jet, is employed. The point 
Inch you should apply, in the use of these in- 
iments, is to enable yourself to produce a current 
air so uniform in its course that the projected 
be without the least variation. 





finally, when you leave off working you should 
extingui^ the flame, by cutting off the inflamed por- 
tion of the wick with the scissars. This has the 
double advantage of avoiding the production of a mass 
of smoke and of leaving the lamp in a fit state for 
another operation. 

(Contmued on page 243.J 

BLEACHING AND DYEING IVORY. 

Ivory is very apt fto take a yellow-brown tint by 
exposure to air. It may be whitened or bleached, 
by rubbing it first with pounded pumice-stone and 
water, then placing it moist under a glass shade 
luted to the sole at the bottom, and eirposing it to 
sunshine. The sunbeams without the shade would 
be apt to occasion fissures in the ivory. The moist 
rubbing and exposure may be repeated several 
times. 

Ivory may be dyed by using the following- 
prescriptions : — 

1. Black Dyc-^lt the ivory be laid for several 
hours in a dilute solution of neutral nitrate of pure 
silver, with access of light, it will assume a black 
color, having a slightly green cast. A still finer 
black may be obtained by boiling the ivory for some 
time in a strained decoction of logwood, and then< 
steeping it in a solution of red sulphate or red. 
aeetate of iron. 

2. Blue Dye, — When ivory is kept immersed for 
a longer or shorter time in a dilute solution of sul- 
phate of indigo (partly saturated with potash), it 
assumes a blue tint of greater or less intensity. 

3. Oreen Dye, — This is given by dipping blued 
ivory for a little while in solution of nitromuriate 
of tin, and then in a hot decoction of fustic. 

4. TeUow Dye is given by impregnating the 
ivory first with the above tin mordant, and then 
digesting it with heat in a strained decoction of 
fustic. The color passes into orange, if some brazil 
wood has been mixed with the fustic. A very fine 
unchangeable yellow may be communicated to ivory 
by steeping it 18 or 24 hours in a strong solution 
of the neutral chromate of potash, and then plung- 
ing it for some time in a boiling hot solution of ace- 
tate of lead. 

5. Red Dye may be given by imbuing the ivory 
first with the tin mordant, then plunging it in a 
bath of brazil wood, cochineal, or a mixture of the 
two. Lac-dye may be used with still more advan- 
tage to produce a scarlet tint. If the scarlet ivory 
be plunged for a little in a solution of potash, it wiU 
become cherry red. 

6. Violet Dye is given in the logwood bath, to ivory 
previously mordanted for a short time with solution 
of tin. When the bath becomes exhausted, it im- 
parts a lilac hue. Violet ivory is changed to purple- 
red by steeping it a little while in water containing a 
tew drops of nitro-muriatic acid. 

With regard to dyeing ivory, it may in general be 
observed, that the colors penetrate better before the 
surface is polished than afterwards. Should any 
dark spots appear, they may be cleared up by rub- 
bing them with chalk ; after which the ivory should 
be dyed once more to produce perfect imiformity of 
shade. On taking it out of the boiling hot dye 
bath, it ought to be immediately plunged into cold 
water, to prevent the chance of fissures being 
caused by the heat. 
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THE DOCTRINE OP CATALYSIS. 

Of the yaiiouB hypotheses that have been from 
time to tune advanced, with a view to account for 
some of the secret operations of nature, none 
afford a wider field for speculation and research 
than an investigation of the doctrine of catalysis. 
Without advocating the real existence of such an 
agent, which can be only recognized by its effects, I 
shall proceed io illustrate the arguments of those 
chemists who are inclined to adopt this theory. 
When a jet of hydrogen gas is directed against a 
piece of spongy platinum, (which is the principle of 
Bobereiner's lunp,) the metal soon becomes ignited, 
and thus inflames the gas ; the result of this is the 
formation of water, derived from a combination of 
the oxygen of the atmosphere with hydrogen. So 
hi the result is perfectly conformable with the es- 
tablished principles of chemistry — but when the pla- 
tinum is examined it is found unaltered — ^no oxida- 
tion has occurred, nor has it lost weight ; and the 
same experiment may be performed over and over 
agaia. In such a case, (say they who place confi- 
dlence in this doctrine), the metal causes chemical 
combination between the gases, by the action of con- 
tact, or catalysis. This, however, is, without doubt 
an inferior explanation to that offered by Mr. Fara- 
day, who accounts for it by referring the action to an 
adhesive attraction of the two gases for the same 
metal, upon the surface of which they enter into 
direct contact, and by which they are enabled to 
combine. The catalytic influence appears to be 
developed rather in processes of decomposition than 
combination, and bodies in which it exists exert their 
power in effecting changes, without entering into 
combination with either the compound body, or its 
constituents, when decomposed. An excellent illus- 
tration of this is afforded in the process of fermen- 
tation: it is well known that when sugar, water, 
and yeast, are exposed for a few hours to a tempera- 
ture of about 70° Fah., carbonic acid gas is evolved, 
and alcohol formed; yet the yeast remains undi- 
minished in quantity, nor can chemical analysis de- 
tect in it the least change ; it has caused the princi- 
ples with which it was in contact to assume new 
forms, but itself remains the same. The pressure of 
atmospheric air is not at all essential to these changes, 
therefore its agency cannot be regarded in explaining 
the phenomena : the constitution of the ferment it- 
self is imperfectly understood, but it is supposed 
that it owes its power to a minute proportion of glu- 
ten. This substance, to which is attributed a cata- 
lytic influence, has an elastic texture, and a grey 
color : it exists to the extent of 20 per cent, in good 
wheat flour, and is found to contain nitrogen, hence 
it is somewhat allied to an animal production. As 
a proof that the presence of some principle analogous 
to yeast is necessary for fermentation, it may be 
mentioned, that a solution of sugar, placed in the 
most favorable situations, can never be made to 
acquire a vinous taste without its addition. At 
one time, must, (the juice of t^e grape,) was thought 
to militate against this view, as it ferments sponta- 
neously, but a substance allied to gluten has been 
detected in it, and is supposed to exist in the juices 
of all fruits. 

Another illustration of Uiis doctrine is seen in the 
conversion of starch into gum and sugar, under the 
influence of diastase. When starch is subjected to 
a heat of 280°, it gradually assumes the properties 
of a gum, and becomes mucilaginous : it then forms 
British gum, much used by calico printers for thick- 



ening their mordants. When thus altered, it is call- 
ed by chemists dextrine^ from the effects of its solu- 
tion on polarized light. From starch has been sqMi- 
rated a viscid ductile substance, called diastase : in 
its physical characters it is analogous to gluten, and 
like the latter, is supposed to possess catalytic in- 
fluences, for it converts starch from a gelatinous into 
a mucilaginous substance, (dextrine,) and at a still 
higher temperature into sugar. Tlds remarkable 
substance exists in germinating barley, and, perhaps 
contributes to render it saccharine, a preliminary 
step to fermentation. If starch be boiled in diluted 
sulphuric acid for some time, the same effect is pro- 
duced as that attributed to diastase. No apology I 
conceive is required if one more example of tiie effect 
of this mysterious agent be adduced : it is a well 
known fact, that hydrocyanic, or prussic acid, is 
found in the bitter almond after it has been distilled 
at a gentle heat ; this violent poison does not, how- 
ever, exist in it originally, but is the result of a 
decomposition of its elementary principles, and their 
assumption of new forms : the peculiar flavor of the 
almonddepends on a neutral principel, called amyg- 
dalin ; when this is distilled by itself no decompo- 
sition takes place, but if a smsdl quantity of ftt^ot^Hgr 
neutral substance, called emulsinet be present, a 
catalysis occurs, and the amygdalin is resolved into 
a variety of substances, the atomic weight of which 
combined is found to be equal to that of the amyg- 
dalin. One of the substances thus produced ^ 
hydrocyanic acid : in this instance, we see that the 
emulsine plays a part similar to that of gluten and 
diastase. 

Before quitting the consideration of this doctrine, 
let us consider tibe position in which it deserves to 
be placed. It must be obvious to its warmest advo- 
cates that it is open to many and serious objections, 
as all theories necessarily must be which are insuffi- 
cient to account for the phenomena connected withi 
them ; still there is much in the subject of catalysis 
which requires long and patient investigation, and 
those disposed to cavU should remember that it is 
much easier to upset an unsatisfactory theory than 
to substitute a better in its place. Notwithstanding 
this opinion let me not be imagined to argue in its 
favor, for after reviewing the different illustrations 
above given I am driven to the conclusion that we 
must receive its supposed effects with jealousy and 
caution, and regard them as a pleasing fiction rather 
than as a satisfactory explanation. It cannot 
have escaped observation that this action is rarely or 
never developed without the presence of caloric; 
not to mention the effects of the spongy platinum, 
which are explained in a much more philosophical 
way than referring to catalysis. These are three ex- 
amples in all which heat plays a prominent part : ia 
fermentation, for instance, the temperature is much, 
raised, and until this occurs no sensible evolution of 
carbonic acid gas takes place. The intimate con- 
nection between the production of this gas, and an 
increase of temperature, has been previously noticed 
in this work, (page 75.) May not this natural gene- 
ration of heat produce those effects, which are as- 
cribed to the action of contact ? And, if this be 
admitted, a like conclusion may be drawn for the 
other cases, which are to a certain extent nothing 
but varieties of fermentation. Again, the agent 
diastase is inert, until the temperature is raised to 
280°, or the starch be boiled in sulphuric acid, in 
both which processes it need not be said caloric is 
developed; nor has the emulsine, though present, 
any decomposing influence over the amygdalin, until 
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It is distilled at a gentle heat. These and many 
more objections might be urged did space allow: 
enough has be^i said to direct inquiiy into the 
proper channel, and if this paper be instrumental in 
inducing anj of the readers of this Magazine to turn 
tlieir attention to the doctrine of catalysis its end is 
attained. 

W. PRESTON. 



STONES USED IN THE ARTS. 

BY R. KNIGHT, ESO. F.G.S. 

The stones used in the arts may be divided into two 
classes, those used as materials, such as marbles, 
porphory, &c., and those used as tools, or for grind- 
ing, pulyerising, and polishing, or sharpening edged 
tools, and other articles. The latter class is proper- 
ly divided into those of a sand-stone nature, and those 
amilar to slate. The following is a synopsis of the 
<:hief kinds. 

SANDSTONES. > 

Cfrit or Sandstone — Of this variety the universally 
known and justiy celebrated Newcastie grindstones 
are formed. It abounds in the coal districts of Nor- 
tliumberland, Durham, Yorshire, and Derbyshire ; 
and is selected, of different degrees of density and 
coarseness, best suited to the various manufactures 
c^ Sheffield and Birmingham, for grinding and giving 
a smooth and polished sur&ce to their different 
wares. A similar description of stone, of great ez- 
eellence, and which is of a lighter color, much finer, 
and of a very sharp nature, and at the same time not 
too hard, is confined to a very small spot, of limited 
extent and thickness, in the immediate vicinity of 
Bilston, in Staffordshire, where it lies above the coal, 
and is now quarried entirely for the purpose of 
grindstones. 

A hard close variety, known by the name of car- 
penter's rub-stone, is used as a portable stone for 
Bbarpoung tools by rubbing them on tiie flat stone 
instead of grinding. It is also much employed for 
the purpose of giving a smooth and uniform surface 
to copper-plates for the engraver. 

There is a much softer variety of sandstone, usu- 
ally cut into a square form, from eight to twelve 
indies long, used dry by shoe-makers, cork-cutters, 
and others, for giving a sort of coarse edge to their 
bladed knives, and instruments of a similar descrip- 
tton. A variety called Yorkshire Grit, not at all ap- 
plied as a whet-stone, is in considerable use as a 
polisher of marble, and of copper-plates. 

HONE SLATES. 

Norway Rag-stone.-— Tins is the coarsest variety 
of the hone slates. It is imported in very conside- 
rable quantities from Norway, in the form of square 
prisms, firom nine to twelve inches long, and one 
to two inches diameter, gives a finer edge than the 
sand stones, and is in very general use. 

Charley Forest-stone is one of the best substitutes 
for the Turkey oil-stone, and much in request by 
joiners and others, for giving a fine edge. It has 
hitherto been found only on Chamwood Forest, near 
Hount Sorrel, in Leicestershire. 

Arg-stone, Scotch-stone, or Snake-stone, is most 
in request as a polishing stone for marble and 
copper-plate ; but the harder varieties have of late 
been employed as whet-stones. 

Idwall, or Welsh Oil-stone, is generally harder, 
but in other respects differs but littie as whet-stone 
from the Charley Forest ; but in consequence of its 
being more expensive, is in less general use. It is 



obtained from the vidnity ai Uyn Idwally in the 
Snowdon district of North Wales. 

Devonshire Oilstone is an excellent variety for 
sharpening all kinds of thin-edged broad instru- 
ments, as plane-irons, chisels, &c., and deserves to 
be better known. This stone was first brought 
into notice by Mr. John Taylor, who met with it in 
the neighbourhood of Tavistock, and sent a small 
pared to London for distribution ; but for want of 
a constant and regular supply, it is entirdy out of 
use here. ^ 

Cutler's Green-hone is of so hard and dose a 
nature, that it is only applicable to the purposes of 
cutlers and instrument-makers, for giving the last 
edge to the lancet, and other delicate surgical in- 
struments. It has hitherto been only found in the 
Snowdon Mountains of North Wales. 

German Razor-hone. — ^This is universally known 
throughout Europe, and generally esteemed as the 
best whet-stone for all kinds of tiie finer description 
of cutiery. It is obtained from tiie slate mountains 
in the neighbourhood of Ratisbon, where it occurs 
in the form of a yellow vein running virtually into 
the blue slate, sometimes not more than an inch in 
thickness, and varying to twdve and sometimes 
eighteen inches, from whence it is quarried, and 
then sawed into thin slabs, which are usually 
cemented into a similar slab of the slate, to serve 
as a support, and in that state sold for use. That 
which is obtained from the lowest part of the vein 
is esteemed the best, and termed old rock. 

A dark slate of very uniform character ; in ap- 
pearance not at all laminated ; is in considerable 
use among jewellers, clock-makers, and other work- 
ers in silver and metal, for polishing off their work, 
and for whose greater convenience it is cut into 
lengths of about six inches, and from a quarter of an 
inch to an inch or more wide, and packed up in small 
bundles from six to sixteen in each, and secured by 
means of withes of osier, and in that state imported 
for use, and called blue polishing stones. 

Greg Polishing-stone is of very similar properties, 
but of a somewhat coarser texture and paler colors. 
Its uses are the same, and they are manufactured near 
Ratisbon. 

A soft variety of hone-slate is confined to curriers, 
and by them employed to give a fine smooth edge 
to their broad and straight-edged knives for dressing 
leather. They are always cut of a circular form, and 
are called Welsh clearing stones. 

Turieg Oilstone — This stone can hardly be con- 
sidered a hone-slate, having nothing of a Isuoaellar or 
schistose appearance. As a whet-stone, it surpasses, 
every other known substance, and possesses, in an 
eminent degree, the property of abrading the hardest 
steel, and is at the same time of so compact and 
close a nature, as to resist the pressure necessary 
for sharpening a graver, or other small instruments 
of that description. Littie more is known of its 
natural history than that it is found in the interior 
of Asia Minor, and brought down to Smyrna for sale. 

UILL-STONES. 

The French Burr Mill-stone, so justiy esteemed 
as the best materid for forming mill-stones for grind- 
ing bread-corn, having the property of separating a 
larger proportion of flour from the bran than can be 
effected by stones formed from any other materid. 

Conway Mill-stone very much resembles the French 
in appearance. A quarry of this was opened near 
Conway, about twenty years since, which at first ap- 
peared very promising ; but it ^rsB soon discovered 
that it was the upper stratum only that posesaed 
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the porous property so essential, the lower stratum 
being found too close and compact to answer the 
purpose. 

Cologne MilU»tone, — ^This substance is an exceed- 
ingly tenacious porous' lava« Mill-stones are made 
of this material in great quantity near Cologne, and 
transported by the Rhine to most parts of Europe. 
Smaller stones, from eighteen inches to thirty, are 
mudi used for hand-nulla in the West Indies, for 
grinding Indian com, for which purpose they are 
well adapted. 

POLISBINO STONES. 

Emery'Stone, — No substance is better known, or 
has been subservient'to the arts for a longer period, 
than this. The gigantic columns, statues, and obe- 
lisks of Egypt owe their carved and polished forms 
and surfaces to the agency of emery. It is obtained 
almost entirely from the island of Naxos, where it 
occurs in considerable abundance, in detached irregu- 
lar masses. It is reduced to the state of powder by 
means of rolling or stamping-mills, and afterwards 
by sieves and levigation. 

Pumice-stone is a volcanic product, and is obtained 
principally from the Campo Bianco, one of the Li- 
pari Islands, which is entirely composed of this sub- 
stance. It is extensively employed in various 
branches of the arts, and particularly in the state of 
powder, for polishing the various articles of cut 
glass ; it is also extensively used in dressing leather, 
and in grinding and polishing the surface of metallic 
plates, &c. 

Rotten-stone is a variety of Tripoli, almost pecu- 
liar to England, and proves a most valuable material 
for giving polish and lustre to a great variety of 
articles, as silver, the metals, glass, and even, in the 
hands of the lapidary, to the hardest stones. It is 
found in considerable quantities both in Derbyshire 
and South Wales. 

Yellow Tripoli, or French Tripoli, although of a 
less soft and smooth nature, is better adopted to par- 
ticular purposes, as that of polishing the lighter des- 
cription of hard woods, such as holly, box, &c. 

Touch-stone is a compact black basalt, or Lydian- 
StOQC, of a smooth and uniform nature, and is used 
principally by goldsmiths and jewellers as a ready 
means of determining the value of gold and silver by 
the touch, as it is termed — that is, by rubbing the 
article under examination upon the stone, its appear- 
ance forms some criterion ; and, as a farther test, 
a drop of acid, of known strength, is let fall upon it 
and its effect upon the metal denotes its value. 

Blood-stone is a very hard, compact variety of he- 
matite iron ore, which, when reduced to a suitable 
form, fixed into a handle, and well polished, forms 
the best description of burnisher for producing a high 
lustre on gilt coat-buttons, which is performed in t^e 
turning-lathe by the Birmingham manufacturers. 
The gold on china ware is burnished by its means. 
Burnishers are likewise formed of agate and flint ; 
the former substance is preferred by book-binders, and 
the latter for gilding on wood, as picture-frames, &c. 



DISTILLATION. 
(Resumed from page 154.J 
The trade of the spirit distiller is divided into two 
branches, the malt distiller and the rectifier. The 
business of the first is to make from grain, or other 
material, an impure spirit, called malt spirit, or 
whiskey, with which he supplies the rectifier. This 
person rectifies, or purifies, that which he receives, 
takes from it all smoky and empyreumatic taste— 
-lenders it stronger, if necessary — ^and communicates 



to it such flavor as makes it into the various liqaord 
called gin, peppermint, bitters, British brandy, £ic. 
The process is as follows : — 

The English malt distiller takes two quarters of 
barley and one of malt, which proportion varies 
according to circumstances, and mashes these up as 
a brewer does for the making of beer — no hops are 
added, nor is it afterwards boiled, but being cooled 
to about 70 degrees, set at once to work. Fermen- 
tation soon ensues — the temperature rises to nearly 
100 degrees — and a spirituous liquid is formed, 
more and more as the fermentation proceeds. It is 
suffered to proceed till the liquid, or must, is on the 
point of turning sour ; or, in other words, until the 
vinous is about to change into the acetous fermenta- 
tion ; and this is a nice point for the practical distil- 
ler to determine. Should he stop the fermentation 
too soon, the whole spirit he might have obtained is 
not procured ; if, on the other hand, he suffers it to 
proceed too far, part of the alcohol already formed 
will be changed to vinegar, and be lost. The point 
to which it may go vrith safety being determinedt 
the must is taken up into the stUl at once, when the 
increased heat stops the fermentation ; or if he should 
not be ready to distil it, he lets fall into the working 
tun a few drops of grease from a candle, which im- 
mediately stops all fermentation, and he may manage 
his affairs at more leisure. Were there not some 
method of at once stopping the action going on,. 
the whole would often be spoiled^ as even an hour 
will sometimes suffice to ruin a large quantity. 
Pearl-ash is sometimes used instead of tallow grease. 

The must being pumped into the still, fire is 
placed beneath until it boils, when the spirituous 
part, about one-fifth of the whole, passes over 
through the worm, and is caught in cans, or con- 
veyed by a trunk into vats. That which is left in 
the still after the first distillation is called distiller^ s 
washf and is given to pigs, cows, &c., as a nou- 
rishing article of food. The above process, easy 
as it seems, is yet attended with some difficulties, 
chiefly on account of the nature of the ingredient. 
This it will be evident is flocculent and loaded with 
glutinous matter, derived from the barley and the 
yeast employed— thus it will be apt to bum at the 
bottom of the still ; to prevent this a chain lies loose 
at the bottom of l^e still, capable of being roused 
every now and then. The liquid also is loaded vrith 
earbonic acid gas, and this not only renders it very 
liable to boil over, but pours out of the nose of the 
worm in dangerous quantities, so as often to contami* 
nate the air of the still-house to a very considerable 
degree, and a candle put upon the ground is very fre- 
quently extinguished by tins cause. 

The spirituous liquid procured by the first distil* 
lation is low in strength, and strongly disagreeable 
in flavor : it is called in this state low wines. This 
impure spirit is again put in the still, and distilled 
again along vrith impure potass, called in the trade 
grey salts. The object of these is to retain the oil 
which occasioned the peculiar flavor of the low wines, 
forming with it a kind of soap which does not pass 
over in distillation. The produce then of this second 
operation, not merely much stronger than before, but 
less nauseous, is now called malt spirit, and is in a 
fit state to send to the rectifier— it is sold retml 
under the name of whiskey, but is infinitely inferior 
to that of Scotland or Ireland. If distilled without 
the salts, it would not be so tasteless as with them 
still retaining the peculiar flavor of the ingredients 
employed, but punfied from much that is sour, burnt 
and obnoxious to the palate. Thus, if oats be em- 
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bloyed initead of malt and barley, and gubmitted to 
tfie same pwxjess, but witiiout the salts, it produces 
Scotch or Irish whiskey— if raisins be fermented and 
distaied the resnlt is brandy— rice produces arrack— 
sagar, nun — and so on; the spirit having apar- 
ticnlar taste according to the material from which it 
is made. 

- The rectifier merely carries on the process further, 
and by the same means. He places the mait spirit 
into his still, adds more grey salts— makes it boil— 
and cond«ttise8 the vapour. The spirit is now still 
purer thffli before, yet not pure enough, except ftwr 
common purposes, such as the making of very com- 
mon goods: it is now called rectified spirit. It 
mtist be distilled a fourth time, but with white salts 
—that is witfc pearl-ash. This time it ought to be 
tasteless and exceedingly strong : it is now called 
spirits of wine. If required still stronger and 
purer, it must be submitted to distillation a fiffli 
time, and passiug over is called highly rectified 
spirits of wine, or alcohol , though it is not absolutely 
4SO, as a portion of water will still be attached to 
it. To deprive it of this, otherwise than by the 
above operAtion, is no part of the business of the 
distiller. 

CConttnued on page 2ZQ.) 

ANSWERS TO QUERIES. 

Zl—What is the best method qf bronzing iron or 
Mteel ? Answered in page 168. 

I^^Why are there not the same number qf eclip' 
•ses every year ? An eclipse cannot take place unless 
the moon is at or near one of her nodes, or the 
points in which her path crosses the earth's equa- 
tor. This does, not take place exactly the same 
lumiber of times each year; that is to say, the 
motions of the moon do not exactly agree with the 
periodical revolution of the earth around the sun ; 
and, therefore, the three bodies are not, at any 
particular time of the year, in exactly the same 
relative situation with each other, as diey may be 
in other years, therefore the number of eclipses varies. 

102 — What is the difference between sheet and 
Jbrked lightning, and the cause qf that difference ? 
When an electrical machine is ui action, and no par- 
ticular conducting body be held near the prime con- 
ductor, the disturbed electric fluid with which it is 
4:harged will fly off into the surrounding air in flashes 
of light, producing an appearance similar to a minia- 
ture sheet of summer lightning, and unattended 
'with noise ; but when the finger, or other conduct- 
ing body be held near the charged machine, the 
fluid will be drawn off in a more concentrated and 
zigzag flash, accompanied by a loud snap. So it is 
with lightning, when the atmosphere is dry, and the 
vevaporation great— a large quantity of free electricity 
is accumulated in the air ; during the day it is not 
apparent, but in the evening, when the diminished 
heat causes a partial condensation of the atmospheric 
-vapours, part of that latent electricity becomes free, 
and passes away to the earth, &c., in gleams of dif- 
fused light; but should an uncharged cloud pass 
through such a charged atmosphere, it would 
<;bllect the fluid to itself, and retain it until as it 
wafts along it meets with another cldud, or else a 
part of the earth, which is differently electrified, 
when immediately a commotion takes place — a 
violent attraction between, them ensues— and the 
lightning passes across in vivid and forked flashes. 

, 103 — Is there any rule for geometrically trisecting 
4xny rectilineal angle ? This question has always been 



considered one of the geometrical impossibilites ; 
but a correspondent writes us from Belfast, that 
there is a method of trisecting an arc, (which is 
much the same thing,) in Ward's Mathemati« 
dan's Guide. We have not the work to copy it frtnn. 
107 — Why mtty there not be invented a perpetual 
motion, and what is the nearest approa^ to U yet 
known ? Answered in page 194. 

108 — Why is snow white f C!olor arises from a 
peculiar property the surfiM^es of bodies have in ab« 
sorbing some part of the rays of Ug^t, and refract* 
ing others : thus, if a substance absorb ^ but the 
red rays, it will appear red ; if all but tin blue, it 
will seem blue ; if it absorb all of them, it vrill be 
black ; if none of them, that is, if it reflect all the 
light it reedves, it will be white. Thus it is vrith 
snow ; by why it is that snow and other bodies have 
their particular properties of absorption and reflec- 
tion is, and perhaps may ever remain, unaccounted for. 
W^^What is the best receipt for permanent kih^ 
for writing on linen without preparation 7 See 
Miscellanies of present No. 

Ill— How is the Koniophostic Light, as shown at 
the Surrey Zoologioal Gardens, produced 1 Answered 
in page 188. 

114 — Jf you place a pail of water in a fresh- 
painted room a film qfoil will come on the surface. 
What is the\ reason of it ? The fames of oil and 
turpentine which are floating about a room fresh 
painted are condensed, wheo they come in contact 
with the cold surface of the water^ aind thus not 
merely a film of oil is seen to cover the pail, but the 
room loses its smell much sooner, than if the oily 
vapours were allowed to float about Tmarrested. 

116 — When an effervescing draught is misped in a 
tumbler, and stirred with a spoon, or glass rod-^ 
this striking the edge of the tumbler emits u diffe- 
rent sound as the effervescence proceeds. Why is 
this ? Sound is occasioned at all times by the vibra- 
tion of an elastic body, and as these vibrations are 
perfect or imperfect, so irill the sound be dear and 
distinct, or confused and discordant. So also in pro- 
portion to the size of the body moved, and the 
rapidity of the vibration, the sound will be of a par- 
ticular degree of tone and loudness. Apply this 
axiom to the case in question, and the reason of a 
difference of sound will be aj^parent. The glass is 
the object struck — the liquid within, by its gaseous 
partioles striking the sides of the glass in their pas- 
sage upwards, impede the regular vibration, and 
that in exact proportion to the degree of efferves- 
cence : thus the sound of the vibrating glass varies. 
121 — How is ivory to be stained qf various colors, 
and also how bleached when yellow by time ? An- 
swered in page 203. 

122— jgf a fresh egg be pressed longitudinally 
between the palms of the hands it will not break 
while an addled egg breaks easily. Why is this? 
Putrefaction tends to destroy the adhesion between 
the particles of the egg-shell by dissolving the albu- 
men contained in it. Thus, although the shell of a 
fresh egg be hard and tough, so as to resist the 
pressure of the hand upon it, yet as soon as the egg 
becomes addled, the shell becomes rotten, and breaks 
vrith a much slighter prdfeure. Thus in the boxes of 
eggs imported from abroad, almost all those found 
accidentally broken by thdr transit are bad eggs, 
while the fresher they are when packed, the less will 
be the proportion of those broken. 
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MISCELLANIES. 

Purifying Linseed Oil. — It is requisite that 
artists should have the linseed oil they use per- 
fectly colorless, as otherwise it would spoil the 
more delicate tints. To purify it is extremely easy 
—even putting a hottle of the oil in the sun for some 
days will accomplish the object ; but as this pro- 
cess is somewhat tedious, it is better to put in a 
two-ounce phial, three-quarters full of good common 
linseed oil, a piece of whiting, as big as a nut, pre- 
viously powdered. Shake titiem together, and put 
the phial on the hob of a stove, or in an oven. In 
two days, and sometimes in a few hours, the whit- 
ing will have carried down to the bottom all color 
and impurity, and the refined oil floating at top may 
. be poured off for use. — ^bd. 

Inks for Marking Linen, — Dissolve one dram of 
the salt, called nitrate of silver, or lunar caustic, 
in three-quarters of an ounce of water. Add to the 
solution as much liquid ammonia as will re-dissolve 
the precipitated oxide, virith sap green to color it, 
and gum water to make the volume amount to one 
ounce. Traces written with this liquid should be 
first heated before the fire, to expel the excess of 
Ammonia, and then exposed to the sun-beam to 
blacken. • For this liquid, linen requires no previous 
preparation.— 17RE. 

Second Receipt. — ^Imbue the linen first with a 
solution of carbonate of soda. Dry the spot, and 
write upon it with a solution of the nitrate of silver, 
thickened with gum, and tinted 'with sap green.—' 

Composition Ornaments for Picture Framesy ifc, 
•^The commoner ornaments, which are employed 
for the decoration of the interior of theatres, &c., 
are made, as has already been mentioned, (see page 
64,) of mashed paper. The more delicate scroll 
work, however, usually used to decorate picture 
frames and looking glasses, made by dissolving 
some glue in water, in the same manner as carpen- 
ter's use it, but not so strong a solution as they re- 
quire. Add to this when melted a little brown 
sugar, or treacle, and as much whiting as will make 
the whole a strong paste, or rather thin dough, 
which when hot should be just liquid enough to be 
poured into the mould* After an hour the cast may 
be taken out, and suffered to dry gradually — the 
use of the sugar is to prevent the mass cracking 
while becoming hard. The moulds are of melted 
sulphur, mixed with black lead to toughen it, and 
made in the same manner as recommended in No. 
24, page 191. They must be well oiled or greased, 
before using. — ^bd. 

Waof Impressions from SealSf 8fc. — ^Warm the 
seal a little, and rub over it the end of a wax can- 
dle — then sprinkle it with the best vermillion. 
Melt the sealing wax by holding it over a candle, 
80 that it does not catch fire — suffering it to drop 
upon the paper ; impress the prepared seal upon it, 
and if done carefully, a fine impression will be made. 
If several seals are to be made at once, or even one 
of a large size, it is customary to melt the sealing 
wax in a small ladle, or crucible, from which it may 
be poured as wanted. 

Sometimes seals of diVbrent colors are seen. 
These are made by merely dusting the seal with a 
powder of one color and stamping it upon wax of 
another ; thus, dust the seal with lamp black, and 
impress it upon red wax — the impression will have 
a black centre and red edge. 



Color produced by Cold. — ^In. two or three i 
glasses, each containing some distilled water, diffuse 
a little newly prepared white prussiate of iron, and 
exclude the action of the air, by covering the con- 
tents of each glass with a thin layer of oil. It these 
colorless liquids be now exposed to different degrees 
of cold, it will be perceived, that, whenever the 
water in either of them freezes, the white precipi- 
tate will become blue. — sin h. davy. 

Color changed by Air, — ^Dissolve some oxyde of ' 
nickle in caustic anunonia, which will produce a 
solution of a rich blue color ; by exposure to the 
air, this gradually changes to a purple, and lastly, 
to a violets the addition of an add will, however, 
convert the whole into a green. Add ammonia | 
again and the original color wiQ be restored, and ' 
pass through the changes as before. ^ 

To Restore Decayed Writings. — Cover the let- ; 
ters with phlogisticated or prussic alkali, with the 
addition of a diluted mineral add ; upon the appli- 
cation of which, the letters change very speedily to 
a deep blue color, of great beauty and intensity. 
To prevent the spreading of the color, which, by 
blotting the parchment, detracts greafly from the 
legibility, the alkali should be put on first, and* the 
diluted acid added upon it. The method found to 
answer best has been, to spread the alkali thin vdth 
a feather or a bit of stick cut to a blunt point. 
Though the alkali should occasion no sensible 
change of color, yet the moment the add comes 
upon it, every trace of a letter turns at once to a 
fine blue, which soon acquires its full intensity, and 
is beyond comparison stronger than the color of the 
original trace. If, then, the comer of a bit of blot- 
ting paper be carefully and dexterously applied near 
the letters, so as to imbibe the superfluous liquor, 
the staining of the parchment may be in a great 
measure avoided ; for it is this superfluous liquor 
which, absorbing part of the coloring matter from 
the letters, becomes a dye to whatever it touches. 
Care must be taken not to bring the blotting paper 
in contact with the letters, because the coloring 
matter is soft whilst wet, and may easily be rubbed 
off. The acid chiefly employed is the marine ; but 
both the vitriolic and nitrous succeed very well. 
They should be so far diluted as not to be in danger 
of corroding the parchment, after which the degree 
of strength does not seem to be a matter of much 
nicety. 

Callofs Sqfi Varnish, — ^Take of virgin-wax, four 
ounces, of amber, (or of the best asphaltum cal- 
cined,) and of mastic, each two ounces, of resin, 
common piteh, or shoemaker's wax, each one ounce, 
and of varnish, or turpentine, half an ounce. Hav- 
ing prepared all these ingredients, take a new earthen 
pot, and put it over the fire, with the virgin-wax in 
it : and when that is melted, add gradually to it the 
piteh; and afterwards the powders, stirring the 
mixture each time in proportion to the addition 
made to it. When the whole is suffidently melted 
and mixed together, take the pot from the fire, and 
having poured the mass in an earthen vessel, fcdl of 
clean water, form it into balls, by working it with 
the hands, and keep them in a box, free from dust, 
for use. 

The two ounces of mastic are to be used only in 
summer, because it hardens the varnish, and pre- 
serves it from being cracked by the engraver's lean- 
ing over the plate during the graving ; but in that 
designed for winter, only one ounce should be put. 
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Mr. BACHHOFFNER'S ELECTRO-MAGNETIC MACHINE. 



Or all the sciences which have, from time to time, 
occupied the attention of mankindi no one hab 
made such ' rapid progress, nor has been attended 
with such unexpected results as galvanism; and 
those great discoveries which have marked its 
coarse are rendered still more wonderful, as they 
have, for the most part, arisen not from larger or 
more complicated apparatus, but from batteries 
ahd maehines, infinitely lesi etpensiye and mere 



simple than those previously employed. Of these 
machines, one of the most ingenious and effective 
is the subject of the present paper ; and one of the 
simplest batteries is that of Mr. Mullins, commonly 
called the sustaining battery. These two, indeed, 
should be used together, as by their joint assistance, 
intensity, quantity, and long continuance of the 
galvanic power can, at all times, be insured, and at 
comparati?ely a very trifling expense. 
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To understand properlf the Electro-magnetic 
Machine of Mr. Bachhoffner ; it is first necessary 
to consider the effects of passing a current of the 
galvanic fluid, (if fluid it he,) through a yerjr long 
conductor. 

E^, 1.— Charge a small galvanic battery, and 
take hold of two short wires— connected, one with 
the copper end of it, and the other with the zinc ; 
(the hands being previously wetted,) when a yery 
small shock only will be perceived. 

JStr. ~2 — Let one of the wires be forty or fifty 
yards long, covered with cotton or silk, and coiled 
up. The shock felt from the same battery will be 
greatly increased. 

Ex, 3. — Place within the coil mentioned in t^e 
last experiment an iron rod, about an inch diameter, 
and the shock will be felt much stronger than 
before. 

Ex, 4. — Instead of the iron rod, place within 
the coil a bundle of iron wires, six or seven inches 
long, and of such a number as to be of the same 
bulk as the rod. Upon passing the current through 
the coil as before, and making the body part of the 
circuit, the shock will be doubly as intense as 
before. 

In the three last experiments, as well as in all 
those which follow, it is to be observed that the 
effect takes place only at the moment when contact 
with the battery is made and broken, and for this 
reason, — ^it is not the fluid contained, or rather 
disturbed, in the battery itself which passes through 
the coil oif wire ; but in galvanism, as well as in 
free electricity, when one body is charged it in- 
fluences, and fresh arranges the fluid which those 
bodies in its neighbourhood are charged with. 
Thus when the coil is nsed, its whole latent fluid is 
disturbed at the moment of contact with the bat- 
tery, and to produce a constant succession of such 
disturbances, an equally rapid breaking and form- 
ing again the connection of the battery and the 
coil are necessary. Mr. Bachhoffner's machine 
accomplishes this easily. In galvanism the effects 
produced are of two kinds ; one effect arises from 
the quantity of fluid excited, or put in motion — 
the other is not according to quantity, but to in- 
tensity. For example,, if two very large plates, 
one of copper, the other of zinc, be rolled up so as 
to form a battery, and the effect of it be observed, 
it will be found to melt the mej;als, and to produce 
a very brilliant light with charcoal points, but it 
will scarcely give a shock, or decompose water ; 
but if the two sheets of metal be cut up into nu- 
merous smaller plates, and arranged so as to form a 
compound battery, they will now decompose water 
rapidly, though they would not before. To ac- 
eompUsh this double action at pleasure, a second 
coil of a thinner wire is wound round the first 
coil; and when a shock is passed along the first 
wire, a disturbance of the fluid takes place in the 
second, and if any body be connected with its two 
ends, chemical decomposition will rapidly take 
place. The coil is represented in Fig. 2, and may 
be thus made : — For the iron wires in the centre, 
procure some common bonnet wire, covered with 
cotton, straighten it, and cut it into lengths of 
about six inches ; tie these up in a bundle about an 
inch in diameter— then h&Te made by the turner a 
bobbin of wood, which is to be four inches long, 
and formed in the same manner as the reels upon 
which cotton is usually wound — ^with a hole in the 
centre large enough to pass the bundle of wires 
within it, and with upright sides, to prevent the 



wire which is to 'be wound round it froni slipping 
off. The wire for t&e inner coil is common thick 
bell wire, (No. 16.) It must have cotton or silk 
twisted round it, and be about 100 yards long, 
(80 yards will do very well.) It is to be coiled 
evexdy over the bobbin prepared for it, the ends 
being left out. Upon this primary coil as it is 
called, is wound, in like manner, a second of very 
thin wire, also covered with cotton. This may be 
of tiie size, No. 22, and should be four or five times 
longer than the former, or about 2000 feet. Th? 
ends must also project, but the two wires are not 
to be soldered, or othervrise connected together in 
any part whatever. 

This is the coil which forms part of the machine 
of Mr. Bachhoffner, seen in Fig. 1, at H. The 
bundle of iron wire being marked G. Attached to 
the machine are six binding screws, A B C D £ F. 
Those on the foot-board E F, are for securing the 
poles of the battery ; C D are for securing the con- 
ductors, which give the shock. Those seen at the 
top of all, A B, are for effecting the calorific and 
electro-chemical effects. I is a multiplying wheel, 
connected by a catgut board, to the smaller wheel at 
J. As this turns, the toothed wheel K turns with 
it, and in turning strikes by its various teeth against 
a spring, and thus contact is rapidly and effectually 
broken. 

To use this apparatus, fasten the poles of a small 
sustaining battery into the poles E F, by which 
means a current of electricity is made to circulate 
through the primary or thick coil. Thus it passes 
immediately from E to the inner end of the thick 
wire which is fastened to E. It passes along this 
wire, and comes out at B, where die other end of 
the wire is soldered. The cap F, which holds the 
pole of the battery, has a wire beneath, which 
reaches to the toothed wheel, and by means of the 
spring it is connected with A, whenever the wheel 
and spring touch each other. It will be remarked, 
that there is no metallic communication between 
A and B, until a wire join one to the other. To 
C and D are fastened the two ends of the smaller 
wire only. The application of this machine is seen 
by the following experiments : — 

Et. 5. — Screw into the boles C and D two con- 
ducting wires. If the hands (being previously 
moistened,) be now made to grasp the latter firmly, 
and the wheel at the same time put in motion, a 
rapid succession of shocks are experienced, pro- 
ducing the most excruciating agony, and such as 
few persons can withstand, even for a few seconds. 

In performing this experiment, care should be 
taken not to continue the action of the machine aftor 
being requested to desist, as in most cases the 
muscles of the party receiving the shock are so 
forcibly contracted, as to prevent them from loosen- 
ing their hands from the conductors ; the shock is, 
however, much modified by removing the bundle of 
iron wires, 6 G. 

Ex, 6.^-Screw into the hole, A» an iron wire, 
and into the opposite one of copper ; to the other 
end of which a file must be securely fixed by 
twisting the wire round it several times : remove 
also tl^ toothed wheel from its stand*, then draw 
the end of the iron wire up and down the file, Tery 
beautiful scintillations will be thrown off, forming a 
very brUliant experiment if performed in a darkened 
room. 

Ex, 7. — Remove the file from the copper wire in 
the last experiment, and press the latter (the con- 
nexion with the instrument remaining as in tiie 
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iMtner exp e riment) firmly on a sheet of tinned 
iron, that has been previously scratched with any 
pointed instrument; strew over the latter a few 
grains of bruised gunpowder ; by drawing the iron 
wire briskly over the tin plate, in contact with the 
powder, it will be readily inflamed. 

Ex, 8. — If a tea-spoonAil of etiier be substituted 
fbr the powder, the latter will, in like manner, be 
ignited. 

Sx, 9. — ^The decomposition of water is usually 
shown by a battery of very numerous plates ; it 
being well understood that a single pair of platai is 
incapable of effecting it ; by the aid of this instru- 
ment, the decomposition of water is readily ob- 
tained by a single pair of plates of tiie smaUest 
size. Dr. WoUaston's celebrated thimble battery, 
or eren a wire of zinc end copper, being sufficient 
fbr the purpose. In all these electro-chemical 
effects, the primary current is the one employed, 
the power of the secondary current, although ca- 
pable of producing the most Tiolent muscular ac- 
tion, possesses but very feeble decomposing or calo- 
rific properties. 

Screw two copper wires into the holes, A B, the 
ends of which must be made to dip into a cup con- 
taining water ; if the wheel be now revolved, the 
decomposition wiU proceed with some rapidity. 

JSdP. 10. — Substitute for the wires in the last ex- 
periment two smalt plates ; place between these a 
piece of white blotting paper, saturated with a 
solution of the iodide of potassium ; after the 
wheel has been turned for a few seconds the salt 
win be decomposed, showing, by the stain on the 
paper, the liberation of iodine. The neutral salts 
may be decomposed, in a similar manner: litmus 
paper being employed instead of the former. 

The apparatus is furnished with wheels and 
springs of several different metals, for showing the 
rariation in the light evolved ; when these are 
employed, the effect is much increased by em- 
ployix^^ a more powerful battery. 

Gold, silver, and copper leaf, also readily undergo 
combustion when treated in a similar manner, dis- 
playing the characteristic light peculiar to each. 

h& conclusion, we may add, that all the effects of 
the compound or intensity battery, may be exhibited, 
by the aid of this instrument, with a single pair of 
plates. An account of the sustaining battery in 
our next. 



DOCTRINE OF ISOMORPHISM. 
IsoMompHiSM, derived from two Greek words 
Signifying similarity of form, is the name given to 
tiiat branch of science, the object of which is to 
point out the relation held by the various elemen- 
tary bodies to each other, and extending from them 
through a lengthened series of chemical compounds. 
Pew subjects in truth are more worthy of examina- 
tion than this theory, (if theory it should hi called,) 
for the discovery of which mankind is indebted to 
the chemist Mitscherlich. 

I«t a person examine specimens of phosphorus 
and arsenic: though thert be few marks of sind- 
larity between them— the one being a metal, the 
other a substance " sui-generis ;'* he will be struck 
by the remarkable coincidence in the odour peculiar 
to the bodies. This, though of little moment, when 
viewed as an isolated fact, might invite further 
investigation ; and, pursuing it through their com- 
binations, the resemblanoe will be found still more 
striking; thus they both form acids, containing 



five proportions of oxygen ; and the salts, formed 
by the combination of these acids with allr^l^ are 
what is called uomorphotu—ttuA is, they are of 
equal form: the arseniate of soda, for example, 
crystallises in oblique rhombic prisms ; so also does 
the phosphate of the same base; hence, when 
these two salts are dissolved together in water, it is 
a most difficult thing to crystallise them apart. If 
the bisulphate of any base be examined, it will be 
found to correspond precisely with binarseniate of 
the same, or any isomorphous base. By observing 
many such coincidences as these, Mitscherlich was 
led to the conclusion, that all known elementary 
substances were more neariy related to each other 
than had been hitherto imagined, and thus laid the 
foundation of his brilliant discovery ; the doctrine of 
which, (a strong confemation of the atomic theory,) 
is founded on the following law : that, " the same 
number of atoms, combined in the same way, pro- 
duce the same crystalline form; independent of 
the chemical nature of atoms, and determined 
only by their number and relative position." — 
Graham*8 Chemittry^ page 137. Isomorphism, 
in the strict sense of the word, can only be recog- 
nised between bodies in a crystalline form such 
as the salts I have alluded to ; in these, how- 
ever, there are several things common to both t 
the oxygen of the acids, the alkali, and the water of 
crystallization; here the phosphorous and arsenic, 
being the only components that cannot be paired 
off, are presumed to be isomorphous, though not 
capable of actual comparison. 

The number of elementary bodies now known 
amounts to 55:* of these, 12 are non-metallic, 
the remainder, metallic. Instead of dividing these 
bodies into artificial groups, referring either to the 
date of their discovery— their electrical affinities— 
or the effects of oxidation upon them — it is far 
more philosophical to classify them with regard to 
their natural alliances : thus, to revert to our 
original illustration, though the bodies selected, be- 
long to different orders, no chemist would think of 
considering arsenic apart from phosphorus : on 
these principles, all elementary substances have been 
divided into isormorphous groups, which possess pro- 
perties common among themselves ; and these indi- 
vidual groups may be further concentrated, with a 
few exceptions, which will be noticed, into one har- 
monious whole. Let us take a brief survey of the 
best-marked groups, and consider the relation they 
bear to each other : oxygen, sulphur, selenium, and 
tellurium, though at first sight appearing to possess 
little relation to each other, are placed under one 
head; the resemblance between the non-metallic 
bodies, sulphur and selenium is undoubted. This is 
observed not only in the form of the crystals of 
which they bear a component part, but in many 
other circumstances ; thus they are found together 
in nature, are both fusible, volatile, and combustible, 
in the same degree, forming with hydrogen, colorless 
and combustible gases, sulphuretted and seleniu- 
retted hydrogen. This analogy is carried through 
the metallic sulphurets and seleniurets ; and, when 
combined with tiiree atoms of oxygen, these bodies 
generate powerful acids ; and selenic acid, like sul- 
puric acid, when mixed with water, raises its tempe- 
rature considerably ; again, the sulphate and selen- 
iate of soda are isomorphous, and less soluble in 
212' than 100°, no common coincidenence. Tellu- 

• This includes the meUl " LanUne " recently discovered 
by Dr. Hermann Meyer, of Berlla.— Vide Brittih Association 
1839. Section B. 
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rium is related to the aboTe by one of its acids 
oxactly similar in composition and properties to 
sulphuric acid. Let us now inquire in what way 
oxygen is connected with this group ? And it is to 
organic chemistry that we must look for a solution 
of this problem: the oxide of hydrogen is, we 
know, water ; the sulphuret of the same body is 
the gas sulphuretted hydrogen. Here there is 
nothing remarkable— but let the analogy between 
sulphur and oxygen be further traced, and we shall 
find that either of these bodies may be substituted 
for the other. Alcohol, according to Liebig, is ike 
oxide of an imaginary base, ca^ed ethyle, com- 
bined with an atom of water; its properties are 
well known — ^it is Yolatile, combustible, and when 
distilled yields ethers ; alcohol has its isomorphous 
compound, called mercaptan, in which sulphur 
takes the place of the oxygen, for it is a sulphuret 
of ethyle, combined with an action sulphuretted 
hydrogen. It possesses in a striking manner the 
properties of alcohol, and yields sulphur or yarric 
ethers. Further evidence is not wanting to show 
the propriety of ranking oxygen in this group. 
Hydrat^ cyanic acid, or cyanic acid with a propor- 
tion of water, has its sister compound in hydro- 
tulphooyanic acid, where the other elements re- 
maining unaltered, the two atoms of oxygen are 
replaced by two of sulphur. * 

Another wdl-marked group is that conteining 
chlorine, iodine, bromine, and fluorine. All these 
substances combine with hydrogen, forming gases, 
characterised by their odour and properties. The 
three first elements set fire to certain metals, when 
introdnced into their Taponr— they aU are negative 
electrics, and form acids with five atoms of oxygen 
and the salts of which have a well-defined isomor- 
phous character. Bromine and chlorine form a 
crystolline hydrate a 32°, with ten atoms of water, 
nitro-hydrobromic acid, like aqua reg^, which 
is a mixture of the nitric and hydrochloric acids, 
possessing the power, of dissolving gold. Not less 
interesting is the group in which we find nitrogen, 
antimony, arsenic, and phosphorus; little need 
be said concerning the two latter, as they were con- 
sidered in a previous part of this paper. Arsenic 
and antimony are prone to form acids when they 
unite with alkalies; their chlorides are volatile, 
may be sublimed without change, and are de- 
composed by water. All four, when combined with 
^^ five atoms of oxygen, exist as strong acids ; but 
their analogy is most decidedly seen when combined 
with three atoms of hydrogen, for there is phos- 
phuretted, arsenuretted, and antimonuiretted hydro- 
gen while the nitrogen yields ammoniacal gas. 

Another class contains potassium, sodium, am- 
monium, silver, and gold ; the salts of which are 
isomorphous ; among these is introduced a sub- 
stance, (ammonium,) which is not an elementary 
body, but is an hypothetical compound radical, 
and the base of hydrated ammonia. I need not 
point out the parallelism existing between ammonia, 
potash, and soda; this is an instance where the 
oxide of a compound radical is isomorphous with 
the oxide oi a simple metal, and is strong evidence 
of the existence of such a body as ammonium. 

One of the largest groups is that in which are 
placed the elements calcium, magnesium, manga- 
nese, iron, nickel, cobalt, zinc, cadmium, copper, 
bismuth, and hydrogen ; the assumption of a pro- 
portion of oxygen is a property, common to all tiiese 
substances, in which state they are, of course, pro* 



toxides ; if these protoxidaf be iaomorphoup tl^y 
ought to be able to be subetitated one for asotber ; 
and this is found to be the case, for they are all 
capable of acting the part of constitutional water 
hi salts, which water is the protoxide of hydiofen. 
Hie salt green vitriol is a sulphate of iron, with 
fin general) six atoms of water, but tiie ralphstes 
of xino and oc^per— of oopper and nickel'^-or ef 
manganese and magnesia, will crystallize together 
with the same quantity of water, and wi|l airaBe 
the same form without containing a trace of inmu 
Tliese ooinddences are such as could happen to 
isomorphous bodies akme, and confirm ^ trvth 
of the doctrine. The last-mentioned elemcnte are 
prone to assume a larger pn^ortion of oxygen; 
namdy, three of oxygen to two of metal, when tliey 
are peroxides; and this brings us to a smaller 
group, which exists only in that state, or, in ilriet* 
ness, whose protoxides have not yet been is<dated. 
This includes aluminum, glucinum, ohromlasa, 
vanadium, and zirconium ; the salto of these oxides 
are remarkable for their sweet taste, henoe the name 
of one of them. Alum we know to be a doable 
sulphate of alumina and potass, but crystals of the 
form of alum may be obtained from 1^ sulphates 
of potass, and peroxide of iron, because the lafctor 
is isormorphoos with alumina. Chromium and 
vanadium form adds with three atoms of oi^yfsn, 
both which are converted into the oxide by oontaoi 
with organic substances. 

Barium, strontium, and lead, form a smaU group 
closely allied to the magnesian. They have pio* 
toxides, which are slightiy soluble in pnre water; 
the sulphates of barytas and lead are insoluble, and 
not only isomorphous, but dimorphou§-^m refo^ 
rence to which a few words are required. Dimor- 
phism, as the term implies, is the property of 
those substances which possess double isomorphism ; 
and by ito aid we are enabled to ally the above 
groups very closely to one another ; its applieatiQa 
will be seen in some of the following examples; 
the ohloriae group, for instance, cannot be unitod 
directly with that containing sulphur, but it esn 
indirectly through manganese; in this way — o|iln« 
rine forms an acid with seven atoms oi oa^gen, so 
also does manganese, and thus hyperchlorio and 
hypermanganic adds oonstitute a connecting liirik 
between l£e groups they respectively r^resent ; in 
the same manner maganates are isomorphous with 
sulphates, consequently manganese with sulphuF, 
and the latter, through the former, with chlorine. 
The transition fh>m the manganese to the aluminont 
group is all but imperceptible, as they botii agree 
in the constitution of their peroxides, and as before 
mentioned chromium and vanadium form adds 
which are isomorphous with the manganic and 
sulphurio. If it were not for dimorphism, we 
should find it difficult to connect that group whidi 
contains lead with any of tiie others, finr through 
agreeing in oonstitulion with the magnesian, the 
general form of ito crystals do not harmonize-; 
carbonate of lead is usually crystallized in riglit 
rhombic prisms, whereas carbonate of lime as 
calcareous spa assumes the rhombohedron, these 
crystals would be incompatible with isomorphism, 
were it not known tbat the substanoe are dimor- 
phous; lead in plumbo-oaldte being analogous to 
calcareous spa ; and Ume in arragonite occuring In 
right rhombic prisms -the most eemmon form of 
ourbonato of lead. It must be eOnfessed, that, fn 
the present state of our knowledge, it is almoot 
impossible to connect the potassium or phosphonu 
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.gronpi with tiioM whioh have p receded, yet tiie 
vfidraoe in favor of the doctrine ie too convincing 
to be eaeily upset. To those evan who refer eU 
points to the standard of utility, an inves t igation of 
this subject will prove satisfkotory, for even if thew 
be no truth in it, it affords us a simple classification, 
and shows how nature in all her works proceeds by 
gradations rather than sudden changes. Another 
benefit is that the atfinities of the elements may be 
■oon acquired, if considered with reference to this 
dassification, for the student who is acquainted 
with chlorine or iron has already gained an insight 
into the othor elemrats belonging to their respec- 
tive groups. Space permits not further detsil ; 
those who feel interested in the doctrine are re- 
ferred to ** Graham's Elements of Chemiatry,'' the 
only work in the language in whioh it ii satisfectoiily 
and philosophically discusaed. 

V. J. PKMVON. 



CASTING MEDALLIONS, &c., IN PLASTER 

OF PARIS. 

(Hetumed from page 192.^ 

ToB moulds being prepared, as described in the 
Ibnner paper, it is now requisite to consider how to 
pvoduee a medallion similar to that from whioh it 
was cast, and this is to be done in plaster of Furis 
— the choice of whid& fat the purpose requbes 
attention. That plaster which is usually employed 
lij the plastersrs, and sold at the various oil-sh(^, 
ia only adapted for the coarsest work, such as the 
various parts forming mouUs of large figures, busts, 
pieces of statuary, &c., and even in these a thin 
inner ooat of finer plaster is necessary. That kind 
need for the making of medallions, plaster figures, 
and architectural modds, is called superfine plaster, 
and can be bought only at the manufacturers, or at 
the Italian figure makers. (Of the latter class two 
live in Drury Lane— one in Russel Street, one in 
Frith Street, Soho — and several in Liquorpond 
Street ; who sell it in bags, or half bags, at about 
1#. each.) 

The moulds ava to be prepared as follows : — Take 
• small piece of wadding, make it damp with clean 
sweet oil, and rub it over the foce of the sulphur 
nould, making this wet with oil, but not so wet as 
that the oil shall lay upon it in drops, or fill up the 
cavities — a uniform thin surface of oil being all that 
is requisile. When you have oiled a number of the 
KOttlds in this way, (say twenty of them,) surround 
each with a strip of hard piq»er, and fasten the end 
4>f it with paste or a wafer. The moulds wUl now be 
ready for use. 

Next, pour some water in a basin to about three 
parts fUll, and tprMk into it as much of the 
plaster as you think will suffice for the moulds 
which have been prepared, to cover each a quarter 
of an inch in thiclaess* When the plaster is 
sprinkled m, pour off all the water which floats 
above it, and with a spoon, (not iron,) stir up the 
plaster, which wiU now be found about as thick as 
honey, and put about a tea spoonfol into each of 
the moulds ; and aa qui(^y as possible afterwards 
brush it with a small stiff-haired brush into all the 
depressions of tiie mould. This is best done by 
holding the brush upright, and slightly beating the 
plaster with the points of the hairs. Then imme- 
diately afterwards, and before the plaster begins to 
aet, or to get hai4, fill up each mould to the re- 
enislte thickness, and as each is filled up take it in 
ha left bandy (supposing the spoon to be in the 



ilight,) and tap the bottom of it gently upon the 
table four or five times, merely to shake the plaster 
down evenly, so a»to present a level surface at the 
top, and to prevent holes appearing iqum the foce. 
The cast is now completed, and will in a few 
Bunutea become sufficimtly hardened to be removed 
firom the mould, when it will only requlie trimming 
with a knife around the edges, and gradually drying. 
Oiling the moulds eadi time, any number of casta 
m^be made in the same manner. 

The time whidi plaster of Paris takes to set 
varies extremely— when very fi«sh it will be, 
perhaps, five minutes— when rather more stale, it 
will otten. set so rapidly, that it is extremely diffitnilt 
to use it quick enough. When still longer kept it 
will gradually lose its power of setting altogeUier ; 
and not only so, but become rotten and wholly 
unfit for the purposes of the caster. Some of the 
above inconveniences may be remedied aa follows t 
If it set too qui^ for the ol^Ject in view, put a 
very small quantity of size, or thin glue, in the 
water used, (a laige spoonful of melted siae is 
enough for a pint of water.) If you desire it to set 
rapidly, use warm water instead of cold. This it 
necessary when a cast of the foce is to be taken-* 
if you desire it to be very hard, and yet set quickly, 
mix it up with strong alum water. Plaster when 
once it has begun to set, shoidd never be disturbed, 
and never can be niixed up a second time, therefore, 
the basin, spoon, and brush, must always be care- 
fully washed between each casting. The casts made 
can only be imperfect in one way : that is, in having 
air bubbles on their surfoce. These arise either firom 
the plaster when poured on being too thin, or else 
not well shaken down— a very little attention, 
therefore, will remedy the defects at a subsequent 
casting. 

Phwter medallions are often aeeo colored, eten 
sometimes gilt, and still more frequently poUshed. 
These processess are all simple. The pdnting of 
them is of'two kinds ; in one the figures and pro- 
minences are left white, and the fiat ground is 
colored either with emerald green, smalt blue, or 
lamp black, made glossy by the additbn of gum 
water, and laid on wiUi a common camel's-hair 
pencil. lu the other case of painting all the 
objects are colored with common water cc^ore, 
according to their natural appearances. In this 
painting all the caution necessary to be observed is 
to use no color that can be decomposed by the 
plaster of Paris, which is the sulphate of lime. 
Thus in making a green for trees, grass, ace., 
employ indigo and not Prussian blue, for in a few 
days, by the partial deeomposition of the latter 
color, the greens become y^ow. Plaster easts 
may be gilt by rubbing them over witii the white of 
egg, and immediately putting w^n tiiem some 
gold leaf, which will adhere firmly. They are 
polished or made glossy on the surfeoe, thus — 
Take soma white card soap, and dissolve it in 
water, so aa to make a strong soIutloB. POnra 
little of this in a saucer and immene the fcce of 
the medallion tiuree or four times, letting it &rf for 
a minute or two between each immersion. Put it 
aside till the next day, and then gently rub the sur- 
feoe with a small piece of waddings or loose cotton, 
when a very smooth, beantifiiil, iid glossy surfece, 
will iqppear upon it They will now be much less 
liable to attract dnat ; moidiis may be made ft<em 
them aa befoiy, and if dirty may even bo alightly 
washed wiChont injury, pdli4MBg them again oi^ 
when they are peifoolly dry. In tlds manner tht 
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ItaliMis haf6 lately poUihed the lurfece of 
fignree they are aoeoatomed to make, particolariy 
the phrenological headi sold in the shops. The 
reason of this c^ect must he evident to the chemist. 
The soap is decomposed by the plaster, the alkali 
of the soap is taken np by the sulphnric acid of the 
plaster, and the other constituent of the soap, 
namely, grease, is set at liberty, and remains as a 
glossy coat upon the surface. If it be desired to 
bronze a plaster figure, or medallion, paint it over 
with a mixture of Indian ink, indigo, and gamboge, 
or, still better, Indian yellow ; so as to be of a dark 
and uniform olive color. Touch the more pro- 
minent parts with bronze powder, and Tarnish the 
whole over carefully, so as not to disturb the pow- 
der, with a weak solution of dragon's blood, dis- 
■oWed in spirits of wine, and if well done they will 
appear as fine as any of the bronze medals of an- 
tiquity, though not so clear in thdr details ; nor, 
(owing to their coat of color,) so sharp as medal- 
lions made of sulphur, afterwards to be described. 

If plaster is at any time to be cast out of a plaster 
mould, the latter must be well greased before using, 
or if the moulds have been previously boiled in wax 
and grease, as recommended by some persons, or 
washed over with this mixture in a boiling state, 
mling will alone be necessary. A very thick sohi- 
tion of soap will answer to separate the two furfaces. 
This is used by modellers. 

(Continued on page 239 J 

RAILWAYS. 
(Resumed from page 198, and concluded.) 
Curvaiuree in the Road. — ^The curvatures of the 
railroad present some obstructions, since the axles 
of the car and waggons being usually fixed firmly to 
the frames, every bend of the tracks must evidently 
cause some lateral rubbing, or pressure of the 
wheels upon the rails, which will occasion an 
increased friction. If the wheels are fixed to the 
axles, so that both must revolve together, according 
to the mode of construction hitherto most usually 
adopted, in passing a curve, the wheel that moves 
on the outside or longest rail must be slided over 
^^IVhatever distance it exceeds the length of the other 
rail, in case both wheels roll on rims of the same 
diameter. This is an obstruction presented by 
almost every railroad, since it is rarely practicable 
to make sudi a road straight. The curvatures of 
some roads are of a radius of only 300 and even 
250 feet The consequence was that the carriages 
heretofore in use were obstructed, not only by the 
rubbing of the snrfoces of the wheels upon the rails, 
already mentioned, but also by the friction of the 
flange of the wheel against the side of the raiL This 
difficulty has, however, been in a great measure 
remedied by an improvement made in the form of 
the rim of the wheeL The part on which this rim 
ordinarily rolls on the rail, is made cylindrical, this 
being the form of bearing evidently the least injuria 
ous to the road, as the weight resting perpendicu- 
larly upon the rails has no tendency to displace 
them or their supports. But between this ordinary 
bearing and the flange, a distance of about one inc^ 
in a wheel of thirty inches in diameter the rim was 
made conical, rising towards the flange one sixth df 
an inch, and thus gradually increasing in diameter.' 
Wherever the road bends, the wheel, rolling on the 
exterior, and, in such case longer track, will, in con- 
sequence of the tendency of the carriage to move in 
aright line, be carried up a little on the rail, so as 



to bear upon tiie conical part of tiie rim, which gives 
a bearing circumference of the wheel on that side 
greater than that of the wheel on the opposite end 
of the same axle. The tendency, accordingly, is to 
keep the car in the centre of the tracks, by produc- 
ing a curvilinear motion in the waggon, exai^y cor- 
responding to the curve of the road. In the report 
made bv Mr. Knight (of the United States of 
America), in 1830, he says that a car, with wheels 
such as those ahready described, was run upon a part 
of the Baltimore and Ohio railroad, where the 
greatest curvatures were of a radius of 400 feet, at 
the rate of fifteen miles per hour. In his report of 
October 1, 1831, Mr. Knight says that the addi- 
tional friction on such a curve, above that on a 
straight road, is 1 in 1418, equal to 3.72 feet in a 
mile, with Winan's car, and in 1 356 equal to 14.83 
feet in a mile, with another car. If the diameter of 
the iHieel is increased, that of the conical part of the 
rim should be increased also, making the rise of the 
conical part between the flange and the cylindrical 
part (as Mr. Knight estimates in his report of Febru- 
ary, 1830), one fifth of an inch in a wheel of three 
feet diameter, and one fourth of an inch in a wheel 
of four feet diameter. In his report of October 1, 
1831, he says he had changed the ratio of the coni- 
cal part of the rim, on wheels of the same size, from 
that oCone to six, to that of one to five, and had in- 
creased the length of the conical part to 1 3-16ths • 
of an inch : and that he thinks the form of the rim 
was thereby improved. In the same report, Mr. 
Knight describes a method of turning a very short 
curve of a quadrant of a circle on a radius of sixty 
feet, by making a plate with a groove for tjie flange 
of the wheel on the longer track to run in ; thus, in 
this case, making the difference of the rolling cir« 
cumference of the wheels correspond to that c^ the 
two tracks. This plan was adopted for the puipose 
of turning comers or streets in towns, and, from 
experiments that have been made, promises to be 
successful. 

Inclined Planes. — Where the inclination of the 
road is greater than that for which the ordinary 
power is calculated, the ascent must be effected by 
means of an additional power, the amount of which 
can be readily computed, since, in these parts, no> 
additional friction of the cars or wheels is to be 
provided for, and only the additional xesistanoe 
arising from gravity is to be overcome. If, for 
instance, the additional inclination is one in ninety- 
six, or fifty-five feet in a mile, the additional power 
must be to the weight as one to ninety-six, or as 
fifty-five to the number of feet in a mile, namely, 
5280. In descending planes, so much inclined 
that the gravity would move the carriages too 
rapidly for safety, the velocity is checked by means 
of a break, whidi consists of a piece of wood of 
the same curvature as the rim of a set of the 
wheels, upon which the break is pressed by means 
of a lever, so adjusted as to be within resch of the 
conductor, in his position on the carriage. 

Power, — Gravity, horse power, and steam power 
have been used on railroads. Where the rciad is 
sufficiently and uniformly descending in one direc- 
tion, gravity may be relied upon as a motive power 
in that direction ; but on raUroads generally, some 
other power must be resorted to in each direction. 
At the time of the construction of the livepool 
and Manchester railway, much discussion took 
' pkoe, aa to the expediency of using stationary or 
locomotive steam-engines. The result of the ^eh- 
t»erations was, that if locomotives could be ren* 
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itnicted within certain conditions as to weight and 
speed, they would be preferable. The director 
accordingly offered a premium for the constmction 
of snch a locomotive, as should perform according 
to ^e conditions prescribed. At the celebrated 
trial on that road in October, 1829, of which Mr, 
Wood gives a particular account in the edition of 
1831 of his work on railroads, the locomotive, 
called the Rocket,constructed upon the plan of Mr. 
Robert Stevenson, was found to come within the 
proposed conditions, and accordingly the decision, 
in respect to that road, was in favor of locomotives. 
The opinion in favor of this kind of power of road, 
of which the inclination does not exceed about 
thirty ftet in a mile, has become pretty ftdly esta- 
blished. Stationary power can be used to advantage 
only on lines of very great transportation, as the 
expense is necessarily very great, and almost the 
same, whether the transportation be greater or less. 
Another objection to the use of stationary power is, 
tiiat its interruption, in any part, breaks up the line 
for the time, which is not necessarily the case with 
a locomotive. The alternative, accordingly, is 
between the use of locomotive steam engines or 
horses, and the choice must be determined by the 
particular circumstances of the line of transporta- 
tion. The advantages of this species of road are 
Ulustrated by tke action of a horse upon it, compared 
with his performance upon the best turnpike, being 
88 Mr. Wood assumes in one of his estimates, in the 
proportion of 7.5 to 1 ; thus enabling us to dis- 
pense with thirteen out of fifteen horses required 
fcxr transportation on the best common roads. The 
horse's power of draught is much the greatest at a 
low rate of speed, since the more rapid tke velocity 
Hie.g^reater proportion of his muscular exertion is 
required to transport his own weight. But it is 
ascertained, on the Baltimore and Ohio railroad 
that a speed of ten miles an hour may be kept up 
by horses travelling stages of six miles each, which 
would perform the whole distance between Balti- 
more and the Ohio river in thirty-six hours. The 
whole expense of transportation by horse power, 
including cars, drivers, and every expense except 
repairs of the road, on the same railroad, from 
January to September, 1831, amounted to about 
one third of the gross tolls received ; and this ex- 
pense, it was calculated, might be very materially 
reduced. The average consumption of coke by a 
locomotive engine, on a passage from Liverpool to 
Mandiester, Uiir^-two miles is stated by Mr. 
Wood to be 800 pounds, and the water evaporated 
225 gallons per hour and 450 gallons on the passage. 
Mr. Wood computes that one of those locomotives 
will perform the work of 240 horses travelling at 
the rate of ten miles per hour upon a turnpike road, 
the velocity of the locomotive being fifteen miles 
per hour. The foot is well established, that where 
the transportation is sufficient for supplying ade- 
quate loads for locomotive engines, and where tiie 
road is so constructed that they can be advantage- 
ously used, and where fuel is not exceedingly ex- 
pensive, they afford mudi the most economical 
motive power. 

HEL106RAFHY. 
It is remarkable, that producing images by means 
of light, and which has lately attracted so large a 
Amn of pablic attention, under the various names 
of Photography— Photogenic Drawing — the Da- 
gnerrotype, &c., should have been discovered by 
fhree different persons at the same time, and that 



theur methods should be totaUy distinct from each 
other— that of Mr. Fox Talbot, described so fbUy 
in our earlier numbers— that oi M. Daguerre, ex- 
plained in No. XXII— and that of M. J. N. 
Neipce, the account of whose process is as follows, 
given in Mr. Neipce's own words : — 

The discovery which I have made, and to which 
I give the name of Heliography, consists in repro- 
ducing tpmianeoutly by the action of light, with 
the gradation of tints from black to white, the 
images received by the camera obscura. 

Fundamental PHneiple qf the Discovery. —Ught, 
in its state of composition and decomposition, acts 
chemically upon bodies. It is absorbed, it com. 
bines with them, and communicates to them new 
properties. Thus it augments the natural consis- 
tency of some of these bodies : it solidifies them 
even, and renders them more or less insoluble 
according to the duration or intensity of its action. 
Such, in a few words, is the principle of the 
discovery. 

Primary Material, Preparation.^The sub- 
stance or primary I employ — that which has suc- 
ceeded best with me, and which concurs most 
immediately to produce the effect is aaphaltrnm or 
bitumen of Judea, prepared in the following man- 
ner : — 

I fill a wine-glass about half with this pulverised 
bitumen. I pour Ujpon it drop by drop the essen- 
tial oil of lavender tul the bitumen can absorb no 
more, and till it be completely saturated. I 
afterwards add as much more of the essential oil as 
causes the whole to stand about three lines above 
the mixture, which is then covered and submitted 
to a gentle heat until the whole essential oil be 
saturated with the eoloring matter of the bitumen. 
If this varnish should not yet possess the requisite 
consistency, it is to be allowed to evaporate atmos- 
pherically in a dish, care being taken to protect it 
from moisture, by which it is injured, and finally 
decomposed. If in winter, or during rainy weather, 
the precaution is doubly necessary. 

A small quantity of this varnish applied cold, 
with a light roll of very soft skin, to a highly 
polished tablet of plated silver, will impart to it a 
fine Vermillion color, and will cover it with a very 
thin and equal coating ; the plate is afterwards to 
be placed on heated iron, which is wrapped round 
wi& several folds of paper, whence by tiiis means 
all the moisture has been previously expelled. 
When the varnish has ceased to simmer j the plate 
is withdrawn, and left to cool and dry in a gentle 
temperature, secured against contact with a damp 
atmosphere. I ought not to omit mentioning that 
it is principally in applying the varnish that this last 
precaution is indispensable. In this part of the 
operation, a light circle of metal, with a handle in 
the centre, should be held before the mouth in order 
to condense the moisture of the respiration. 

The plate thus prepared may be immediately 
submitted in the focus of the camera to the im- 
pressions of the luminous fiuid. But even, after 
having been thus exposed, a length of time sufficient 
for receiving the impressions of external objects, 
nothing is externally apparent to show that these 
impressions exist. The forms of the future picture 
remain still invisible. The next operation then isto 
disengage the shrouded imagery, and this is accom- 
plish^ by a solvent. 

Of the Solvent and Jfoimer of its Preparation. — 
As the solvent must be adapted to the purposes for 
which it is designed, the task is difficult to fix with 
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Ib aU CUM it U better that it be too weak than 
too atroDf • That wfaioh I emploj in preference, it 
oompeted of one part, not by weight but Tolome, 
of easential oil of lavender poured apon ten parta, 
by measure alao, of oil of white petroleum. The 
mixture which it first of a milky consistency, 
becomes perfectly dear in two or three days. This 
compound will act several times in succession. It 
loses its dissolving power only when it approaches 
the point of saturation ; this state is rea^y distin- 
guished by an opaqueappearance and dark brown color. 
The pUte or tablet varnished as described, and 
exposed aa directed, having been withdrawn from 
the camera, a vessd oi tinneid iron somewhat larger 
than it, and about an inch deep, is previously 
prepared and filled with the solvent to a depth 
sufficient to cover the plate. Into this liquid the 
tablet is plunged, and tiie operator, observing it by 
reflected light, begins to perceive the images of the 
objects to which it had been exposed, gradually 
unfolding their forms, though stUl veiled by the 
supernatant fluid continually becoming darker from 
saturation with varnish. The plate it then lifted 
out and held in a vertical position till as much as 
posttble of the solvent has been allowed to drop 
away. When the drof^ng has ceased, we proceed 
to the last and not least important operation. 

Watkinfi, Manner qf Procedure.^A y/erj sim- 
^e apparatus answers for this operation, namely, a 
boArd about four feet long, and somewhat broader 
than the Ublet. Al<mg each side of this board 
runs a ledge or border projecting two inches above 
its surfece. It is fixed to a support by hinges at 
its upper extremity, in such a manner as permits 
its angle of inclination to be varied at pleasure, 
that the water thrown upon it may run off with the 
requisite velocity. The lower end rests upon the 
vessel intended Jb receive the water as it flows down. 
The tablet is carefiilly placed upon the board 
thus inclined, and is prevented from slipping down 
by two little blocks, which ought not to exceed the 
thickness of plate, that there may be no ripple in 
.the descending stream. Tepid water should be 
used in a oold day. The water must by no means 
be poured directly upon the plate, but above it on 
tiie board, so that descending in a stream it may 
dear away all the remaining solvent that may yet 
adhere to the varnish. 

Now, at length, the picture is completdy dis- 
engaged, and if the difforent operations have been 
carefully performed, the outlines will be found to pos^ 
sess great neatness, espedaUy if the images have 
been received in a camera with achromatic knses. 

When the plate is removed to be dried, which 
must be done with great care, by a gentle evapora* 
tion, it must be kept protected from humidity, and 
covered up from the action of light. 

Of aU substances hitherto tried, silver plated 
upon copper appears to me to be the best adapted 
for reproducing images, by reason of its whiteness 
and structure. One thing is certain, that after the 
washing, provided the impression has been well 
dried, the result obtained is already satisfactory. It 
were, however, to be desired that, by blackening 
the plate, we could obtain all the gradations of 
tones from black to wMte. I have, therefore, 
turned my attention to this subject, and employed 
at first liquid ndphate qf potaasa. Bat, when 
concentrated, it attacks the varnish ; and if reduced 
wiU& water, it only reddent the metaL This two- 
fold defect obliged me to give it up. The substance 



which I now employ is iodine, which possesses the 
property of evaporating at the temperature of the 
atmosphere. In order to blacks the plate by this 
process, we have only to place it upright against 
one of Uie sides of a box, open above, and place 
some grains of iodine in a little groove cut in the 
bottom, in the direction of the opposite side. The 
box is then covered with a glass, to judge of the 
alow but certain effect. The varnish may then be 
removed by spirit of wine. 

Recapitulation, — It has been remarked above, all 
resins, and all residue of essential oils are deoom- 
posabte by light in a very senoble degree: to 
produce this effect it is oidy required to spread 
them in very thin coatings over a proper surface, 
and to find a solvei^t wUch suits them. We may 
employ as dissolvents oil of petroleum, all the 
essential oils, alcohol, the ethers, and caloric. 

M. Niepce plunged the tablet, covered with a 
varnish of bitumen, into a liquid solvent. But such 
a mode of applying the solvent is rarely in harmony 
with the diminished intensity of the light in photo- 
graphic sketches obtained by the camera. ^ 

It ever happens that the dissolvent is too strong 
or too weak. In the former case the design is 
destroyed by the entire removal of the varnish ; in 
the latter, the images are not sufficiently brought 
out, and the design remains indistinct. 

The effect of a solvent into which a photographic 
design is immersed, produces the removal of the 
vanuah in those points where the solar action has 
been weak, or indeed according to the nature of the 
solvent, a contrary effect follows, that is to say, the 
pointa strongly acted upon by the solar rays, 
namdy the lights of the picture, are eroded, while 
the shadows remain untouched. This takes place 
for instance when alcohol is used instead of an 
essential oil as a dissolvent. 

Solvents by evaporation or by the eff)ects oi 
caloric are much preferable. This action can 
always be arrested at pleasure. But in this case it 
is indispensable that Uie ground or coating do not 
act as varnish, it must be tough and as white as 
possible. The vapour of the solvent merdy pene- 
trates the coating and destroys its texture, in 
proportion to the greater or less intensity of the 
light by which the design was impressed. This 
manner of operating gives a gradation of tone 
altogether impossible to be attained by immersing 
the design in any solvent. 

Lunar Climate. — ^The moon has no clouds nor 
any other indications of an atmosphere. Hence its 
dimate must be very extraordinary f l^e alteration 
being that of unmitigated and burning sunshine 
fiercer than an equatorial noon, continued for a whde 
fortnight, and the keenest severity of frost, far ex- 
ceeding that of our polar winters, for an equal time. 
Such a disposition of things must produce a constant 
transfer of whatever moisture may exist on its sur- 
face, from the point beneath the sun to that opposite, 
by distillation in vacuo after the manner of Uie little 
instrument called a cryophorut. The consequence 
must be absolute aridity below the vertical sun, 
constant accretion of hoar frost in the opposite region, 
and, perhaps, a narrower zone of running water at 
the borders of the enlightened hemisphere. It is 
possible, then, that evaporation on the one hand, and 
condensation on the other, may to a certain extent 
preserve an equilibrium of temperature, and mitigate 
the extreme severity of both dimate«.-^fier«cil^. 
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ELECTRO-MAGNETIC SUSTAINING BATTERIES, 



Mr. Sturgeon was the first to form and apply the 
)K>t battery to the purposes of electro-magnetiBm ; 
and that many years since, after having observed, 
that, in this science, the electric power might be 
diminished almost at pleasure, provided the mag- 
netic power be increased in proportion to the 
diminution of the other element. Instead, therefore, 
of using the immense and expensive batteries of 
former times, he found that one, holding a pint, 
or at most a quart of liquid, was amply sufficient 
to oocasion the usual magnetic deflections, rotations, 
&c. His battery is represented in Fig. 1. It 
consists of two copper cylinders, one placed within 
the other, and with a bottom connecting the two. 
Tht outer cylinder is about three inches diameter 



and eight inches high, and has soldered on theoutsida 
of it a wire, bearing a wooden cap to hold mercury. 
The other part of the battery is a cylinder of zinc, 
of equal length to the coppers, and a diameter 
between each ; it also has a wire and wooden cop 
soldered to it. To prevent theihic, and copper 
touching each other when in use, three strips of 
wood may be feistened to it previously, or a wooden 
ring put on at the bottom of the sine cylinder. To 
use this simple battery, fill it with a mixture oi 
nitric acid and water, about one part of the former 
to twelve or fourteen of the latter — and by uniting 
the two cups a current of the fluid will circulate, 
which will be of considerate intensity ; but from 
the violent chemical action which takes place, and 
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the rapid deposition of oitydei it will be of yhort 
duration : this, though a yahiable instrument for 
the lecture table, yet is comparatively useless to 
show the chemical decompositions which dep«nd 
upon long-continued galvanic action. The constant 
battery of Mr. Daniel! remedies this defect, as it 
remains in action with scarcely diminished intensity 
for some days. It consists, (see Fig. 2,) of a 
copper vessel, three inches and a half in diameter, 
and varying in height, from sixteen to twenty inches, 
according to the power which it is wished to obtain ; 
withinside this, at the distance of three quarters of 
an inch or so, is a second cylinder, made of zinc, and 
without a bottom — each of ^ese it ^furnished with 
a mercury cup, or what is fnore convenient, a small 
screw, which fixes the conducting wires in hole9 
prepared for them : so far there is nothing peculiar ; 
but Mr. Daniell, considering t^e cause of tl^ 
decline of action being the various chemical decom** 
positions going on, interposed between the copper 
and zinc, amembiane, formed ot oJk gullet, drawing 
it like a bag over the zinc cylinder } and also a pm, 
or shelf of copper, is placed witlupside the conper 
vessel, perforate4 with holes. 9^8 is the whole 
construction of thiy simple instnuofnt. To use it, the 
outer cell is filled with a saturated |olution of sulph- 
ate of copper, (blue stone,) and portions of the solid 
salt are placed upon the circular |late, or shelf, for 
tiie purpose of keeping the aolutii^A always in a state 
t>f saturation. The internal tube 1$ filled with a very 
weak solution of folphuric acid dnd water, or it may 
be salt and water. A very gre«:J improvement upon 
this battery is to substitute for it • ox gullet, a porous 
porcelain tube, and instead of t JB cylinder of zinc, a 
thick rod of that metal covered carefully with mer- 
cury, and merely supported at the top by a cross bar, 
as in Fig. 3. The mixture for this is, eight measures' 
of»water to one of oil of vitriol^ which has been 
saturated with sulphate of copper for the outer 
eompartment^placing crystals on the shelf as 
before, and the same mixture of add and water, 
but without the copper for the inner space. 

A number of such cells may be connected, the 
ainc side of one, and the copper side of the next, 
as shown in Fig. 4 ; thus making a complete and 
very powerful battery. Six of these, holding a pint 
each, may be used effectually with Mr. Bachhoffher's 
machine, described in the last number. 

In tMs instrument the sulphate of zinc, formed 
hy the solution of the zinc rod, is retained in the 
membranous bag, or the porous case, and pre- 
vented from diffusing itself to the copper surface ; 
while the hydrogen, instead of being evolved as gaa 
on the surface, of the latter metal ducomposes the 
oxyde of eopper of the salt there, and occasions a 
deposition of meti^c copfter oa ^e cc^per-plate. 
Such a circle will not vary in its action for hours 
tegather, whicb snakeft it invaluable in the inii^- 
gatioa of voltaic lawsj. It owea its superiority 
principally Uy these ou*<9unstance9 :— to the amalga- 
matioii of th«zjnc, which preventa the waste of 
tJ^ nuatal by 90li^tM9» wh«i^ tb^ circuit is not com- ! 
pletedi to th?! «9mi-0!QCQn4^ipe of the prepipitatiojDi 
6£ zioo vpoik the coppfflr sm^feu^ ; apd to the com- 
pletoL abaovplim of tho hj^gea at the copper 
•axface^this a4^oi» (^ glpbnjfes of gas to the 
iBetalUe pktea greatly disiini^iiag,. and introducing 
much im^putarity m^ tl^ apt^o^, el a circle. 

MANUSACTUBBi OF PENS. 
Quills appear to have bee» employed, at least, at 
early as the seventh century, il^land it supplied 



with thia article from Russia and Folaiid, wfaem 
Immense flo^ of geese are fed for the sake of 
their quills. The quantity exported from St. 
Petersburgh, varies from six to twenty-seven mil- 
lions. Twenty millions were last year imported 
into England from these countries. We may form 
some idea of the number of geese which must be 
required to afford the supply, when we consider, 
that each wing pfoduces about five good quills, 
and that, by proper management, a goose may 
afford twenty quills during the year. Hence, it it 
obvious, that the geese of Great Britain and Ire- 
land could afford but a very limited supply. Hie 
feathers of the geese of the latter countries ara 
employed for making beds. 

The preparation of quills, or ttmching, as it is 
called, is a curious and nice process. The Dutch 
posseise^ the complete monopoly of the quill 
manufa«<icu-e until about 70 years fgo, when tihe 
process was introduced into this country, and now 
our qui^s are infinitely superior to those of 
HoUand. 

The qfills are first moistened, not by immersion, 
but by dipping their extremities into water, and 
allowing the remaining parts to absorb moisture 
by capufary atfraction. They are then heated in 
the fire or in a charcoal chaffer, and are passed 
quickly under an instrument with a fine edge 
which flattens them, in such a manx^r as to render 
them apparentiy useless. They are then scraped, 
and again exposed to heat, when they are restored 
to their orignal form. This is a remarkable fact, 
and deserves ^o be attended to. It may be illus- 
trated by taking a feather and crushing it with the 
hand, so as to destroy it to all appearances. If we 
now expose it to the action of steam or a similar 
temperature, it will speedily assume its pristine 
condition. Many of the quills, after this prepara- 
tion, are cut into pens by means of the pen-cutter's 
knife, and are also trimmed. A pen cutter will 
cut in a day, twp-thirds of a long tiiousand, iriiick 
consists of 1,200» according to the stationers' 
computation. A house in Shoe-lane cuts gene- 
rally about six millions of pens, and last year, 
notwithstanding the introduction of steel pens, it 
cut more then it had done in any previous years. 
According to the calcuhition of pen-makers, not 
more than one pen in ten is ever mended. 

About thirty-one years ago, Mr. Bramah intro- 
duced portable pens into this country from New 
York, and took out a patent for their manufSu^cure. 
The process for making portable pens is to form m 
vertical section of the barrel of the quill and po» 
lish the pieces. The pens are then cut with m 
beautifril instrument, each quill affording six pens. 
When they haye been nipfed coarsely, a poUsh is 
given with the pen-knife. Sixty thousand of these 
pens are manufactured weekly by two houses. 
An attempt was made to apply steel tips to por- 
table c^oiU pens, but the success which was anti. 
cipated did not follow. 

Metallic pens appear to have been first intro* 
ducedas rewards for merit, but steel pent for 
writing were first made by Mr. Wise, in 1803, and 
were fashioned like goose pens. 

A patent was taken out in 1812 for pent wit3& 
flat c^Mceks, and in thift way all metatUc pens werft 
made foe some time, as tiie rhodium pea of Dr. 
Wollas^n, and the iridium pen of others. About 
^teen years ago, Mr. Perry began to make pena, 
and about nine years ago theybe^i^ to be manur 
factured at Birmingham. Tte steel it pressed 
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ato thin ^eete by a roUing press. It is then cut 
Into slips, anneated for foiuAeen hours, and again 
paased under the roller. By means of a peculiar 
cutting machine the pens are formed i»a falchion 
diape. But one half of the steel is thus wasted, 
and*no use has been found for it. It is so thin 
that it cannot be welded, and it cannot be melted 
becanse it catches fire and bums, in consequence 
of the air getting access between its thin leaves. 
Hie fibres of the steel run in one direction, and 
the pens are cut in accordance with this dispo- 
sition. The pens are then annealed. The prepa- 
ration for forming the slit then takes place. An 
extremely fine-ed^ chisd is brought down upon 
•a^ separately, and is allowed to penetrate two- 
tbirda through its substance. The edge of this 
iastrumeat is finer than any raior, but is much 
iMrder, as it does not require to receive an edge 
dorkig the whole of the day. This superior qua- 
Ity is gtren to the steel by beating it for several 
houre with a hammer. It is an important fact, 
and appears to have been discovered by the pen 
inanufacturers. A triangular |Hece is next out 
out at the upper end of the sUt in the pen, which 
ia called j?t«retn^. The next object is to give them 
their proper shape, which is effected by means of 
a punch fitting into a corresponding concavity. 

The pens are then heated red hot and dipped 
into oil, which must be at least three feet deep. 
T%e oil in a few wieeks loses its properties and 
beoemes charred. The next operation is poltsh- 
iBg. This is effected in a peculiar apparatus, 
oiSed, emphatically, the devilf consisting of a fly 
jvhed and box, in which the pens are phiced, and 
to vHnch a motion is given, resembling that re- 
q«ired in shaking together materials in a bag. This 
lAOtion is (Continued for eight hours, when the ]>ens 
are found to be completely deprived, by the fric- 
tion against each other, of /any asperities which 
uightbave exi^d on their ^'dges, and though not 
visible to the naked eye, ^ould have obstructed 
the free motion of the peh in writing. After this 
they are tempered in 4 box, shaken and brought 
to a blue color, being carefully watched, and the 
heat lessened whenever a shade of yellow is ob- 
served on tbtsir surfece. The sUt is now completed 
by touching its side with a pair of pincers. 

With regard ,to the number of steel pens made, 
from information communicated to Dr. Faraday, 
it appears thit Mr. Perry manufactures one hun- 
dred thousand weekly, or five million tWo hundred 
thousand p^r annum. Mr. Gillot employs 300 
pair of hands, and consumes 40 tons of steel an- 
nually. Now, one ton of steel produces about two 
millions of i pens. Hence, this manufacturer alone 
makes eighty millions of pens annually. The totsl 
quantity ok steel employed in this country for making 
pens amounts to 120 tons, which is equivalent to 
about two/ hundred millions of pens. 

Notwithstanding tiie immense product of the 
manufacti ire, it is remarkable that the consump- 
tion of ( [uills has not diminished : this may be 
accounted for by the consideration that within the 
last ten for fift^ years, the population has in- 
creased obe-third, and three people now can write 
for one sjt the commencen^ent of that period ; and 
besides, l>oth the Continent and America are sup- 
plied by| us. When first introduced, steel pens 
' jh as 8». per gross, liiey then fell to 4«., 
itly have been manufactured at Birming- 
low a price as 4<f. the gross. It appears 
that thv cmly interest that has stSered by the em- 



ployment of steel pens is that of the pen-knife 
makers. Pens have also been made of horn and 
tortoiseshell, and it is no small consolation to con- 
ader that if steel should fail us we can have recourse 
to such abundant materials. 



MIGRATION OF SWALLOWS. 

Towards the end of September, the chimney, or 
common swallows, disappear. There have been 
various conjectures concerning the mann^t in whidi 
these birds, and some of their kindred species, 
dispose of themselves during the winter. The 
swift is the only one of this genus, about which 
their appears to be little or no controversy — its 
early retreat and strength of wing rendering its 
migration almost certain ; but with regard to the 
rest, namely, the swallow, tiie martin, and sand 
martin, there ate three current opinions, each of 
which deserves consideration. The first, which is 
principally adopted by the Swedish and other 
northern naturalists, is, that these birds pass the 
cold months m a torpid »taie under water. This 
apparently-improbable supposition is supported by 
the following arguments. The places in which the 
species in question are seen, the latest and earliest 
in the year, are the banks of large deep ponds and 
rivers. About the time of their disappearing they 
are observed to roost in vast numbers on branches 
of trees that overiiang the water, which by their 
weight are observed to be beftt, so as nearly to 
touch the surfM^. Some obscure reports of swal- 
lows having been dragged up in a torpid state from 
the bottoms of lakes have been eagerly embraced 
by the favorers of this hypothecs, and the proof 
is thus supposed to be complete. Against this 
opinion there are the following obvious arguments. 
llie swallow tribe live wholly on insect food, and it 
is in the neighbourhood of waters that gnats and 
other winged insects principally abound ; when, 
ther^re, food is scarce, it is not to be wondered at 
that these birds ahould resort to those places, 
where it is almost ahrays to be found in a greater 
or less (^entity. Young swallows in autumn are 
univenally observed to roost on trees, and to be 
extremely fond of congregating; vHien, therefore, 
they have fatigued themselves by hawking all day 
about the nest, it is highly probable that they 
should collect inr large numbers on the nearest 
trees : and, besides those branches that hang over 
the water are less accessible to rats, weasels, and 
others of their enemies. Another reason too, on 
tbd svpposilaon of their migration, may account for 
their resorting in autumn to the sides of rivers ; 
for by following the course of the stream they would 
more readily find their way to the sea. The sup- 
posed fact of swallows-having been found in a torpid 
state under water greatly wants confirmation. It 
is likely enough, indeed, that some have been 
drowned, while roosting, by the rising tide, and 
been fished up a few lK)urs after, possibly while 
even in a state of suspended animation ; but tbeir 
internal structure wholly unfits them for existing 
for any length of time immersed in water. 

A more common opinion than the former is, 
that those species of swallows above mentioned, 
rttirCf Uie batty to cavena and other sheltered 
places during the' cold weather^ where they past 
tktir time m a torpid tftate, except when revived by 
a fine day or two they are induced by hunger to 
make their appearance in the open air ; for it is a 
known tact, and one that happen* almost 0rery 
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year, tiiat a week of tolerably mild weather in the 
middle of winter never fails to bring out a few 
fwallows, who disappear again on the return of the 
frost ; there are also a few sufficiently authenticated 
instances of swallows having been found torpid in 
the shafts of old coal pits, and cliffs by the sea side. 
The facts as far as they go are conclusive, namely, 
^at some individuals of Uiese species pass the 
winter in this country in a torpid state, but the 
instances are by no means sufficiently numerous to 
preclude the necessity of disposing of the main 
body in another way, for from their multitudes, if 
they all never quitted this country, it ought to be 
by no means an uncommon thing to discover them 
m their winter abodes, especially as of late years 
they have been accurately searched for, and the 
holes of* the sand martins have been repeatedly 
laid open, without the smallest success. 

Concerning the third hypothesis, the migration of 
the swallow tribes, it may be observed, that all the 
hirds of this genus are far better flyers than many 
others, whose migration is universally allowed, and 
that the deficiency of food is a very sufficient 
motive to induce them to retreat to warmer cli- 
mates ; that the sudden appearing in spring of the 
main body, and their disappearing in autumn, to- 
gether with the occasioDAl apperance of a few 
during mild weather in the winter months, speaks 
loudly in favor of migration. But there are yet 
other more decisive facts to be related in proof of 
this opinion. Mr. White, one of the most accurate 
observers that this country has produced, in his 
"Natural History of Selbome," says, " If ever I 
saw any thing like actual migration it was last 
Michaelmas-day. I was travelling, and out early 
in the morning. At first there was a great fog, but 
by the time I was got seven or eight miles towards 
the coast, the sun broke out into a delicate warm 
day. We were then on a large heath or common, 
and I could discern, as the mist began to clear 
away, great numbers of swallows, (hirundines 
rusticse,) clustering on the stunted shrubs and 
bushes, as if they had roosted there all night. As 
soon as the air became dear and pleasant, they 
were all on the wing at once, and by a placid and 
easy flight proceeded on southwards towards the sea. 
After this I did not see any more flocks, only here 
and there a straggler.'' 

Having thus launched our swallows, let us fol- 
low them in their course across the sea. In the 
spring of the year, Sir Charles Wager on his return 
up the channel from a cruise, during some very 
stormy weather, as soon as he came within sound- 
ings, fell in with a large flock of swallows, which 
immediately settled, like a swarm of bees, on the 
rigging. They were so tired as to suffer themselves 
to be taken by hand, and so much emaciated from 
the long continuance of heavy gales that they had 
had to contend with, as to be reduced to mere skin 
and bone. After resting themselves for the night 
they resumed their flight next morning. 
* Willoughby, the first British omiUiologist, du- 
gpg a visit in Spain, observed a multitude of half- 
Rarved swallows, in the province of Andalusia, on 
thdr progress to the south ; and the brother of 
Mr. White, before mentioned, had ocular demon- 
stration, during the spring and autumn, of the 
migration of birds across the Straits, among which 
were myriads of the swallow tribe, and many of our 
soft billed birds of passage. In passing these 
Straits they scout and hurry along in little detached 
parties of six or seveo in a company, and sweeping 



low, just over the land and water, direct theii 
course to the opposite continent^ at the nari*owest 
passage they can find. They usually slope ac;o«s 
the bay to Uie south-west, and so pass on to 
Tangier. 

From all the above considerations, it seems to be 
pretty evident that swallows do not spend the 
winter under water ; that a few, a probably some of 
the later brood, remain with us during the winter, 
for the most part in a state of torpidity, but that 
the main body migrates across the channel to 
Spain, and thence at Gibraltar passes to the 
northern shores of Africa, returning by the same 
road in the spring to Great Britain. 

The opinion that swallows migrate to warmer 
climes at the approach of winter is supported by 
Marsigh, Ray, Willoughby, Catesby, Reaumur, 
Adamson, Bufifon, &c. Pennant and White were 
of opinion that some of them migrated, and that 
others remained torpid in the holes of caverns and 
trees. The third opinion ; viz. that swallows lie in 
a torpid state at the bottom of lakes and rivers is 
adopted by Scheffer, Hevelius, Derham, Klein, 
Cllis, LiinnKuSi and Kalm. 



PERMANENT ELECTRO-MAGNETS. 

BY MI^. J. L. SMITH. 

Ever since galvanism has been known to produce 
magnetism, especially under certain forms of ap- 
paratus, it has been a great desideratum to retain, 
permanently, the great power that is generated 
within the limits of a few square inches of metal. 

A few years since, having seen what an intense 
degree of magnetic force could be generated in a 
bar of soft iron, ^ by passing galvanic currents 
around it ; the idea /very natural to most persons 
witnessing the same ^periment) occuri^ to me^ 
whether this magnetism\could not in some manner 
be retained ; I was awa^ that so long as soft iron 
was made the agent it couJI4 not ; and if tempered 
steel was used A. difficnlty^ould also present it- 
self, and it was not till about\ eight or ten months 
since that the following ex^riments were put 
into operation. The object tha^ bad in view was 
to substitute for the iron used in l^electro-magnet, 
red hot steel and cool it suddenly. 

A few feet of copper wire were coiB*^ ■* shown 
in the figure, the arrangement being Wch that the 
galvanism in its circuit would gencractp north and 
south polarities, at the end of the respV^^^^e cdilt. 

Positive Pole. Negative pl 




The coils were vurnished in order that the] 
be immersed in water, without any inten 
taking place in the current of the galvanif 
The two extremities of the wire were attad 
a battery, consisting of a single pair of plate 
plate of about twelve square inches. A 
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idioe of soft iron was fhen introduced into the 
coils to test their magnetic power; the iron was 
found capable of sustaining about one and a half 
pounds. After withdrawing the iron, a piece of 
steel, of the same shape, made red hot, was in- 
troduced, and boUi steel and wire were plunged 
into cold water, and contrary to mj expectation, 
the steel was found to be but feebly magnetic. 
1 then repeated the experiment, with this differ- 
ence, that before cooling the steel, I united its 
two extremities (projecting below the ends of the 
coils) by a piece of soft iron, which by keeping up 
the circulation of the magnetic fluid, enabled me 
to procure a magnet of some power, that is to say, 
the steel used weighing one ounce, after undergoing 
&is process, was able to sustain six ounces. It must 
be recollected, that Uie instruments used were of a 
mde character, and that they could not create a 
temporary magnet of more than one and a half 
pounds power. By this experiment it will be seen 
that one-fourth the maximum power developed was 
aecured permanently, but it is not to be supposed 
tiiat in idl instances the ratio of the power secured, 
to the power deyeloped, will be as great as in this, 
but I belieYe, if proper proportions be observed in 
the steel used, there will be an approximation to 
this ratio, even when the magnetic -force is of great 
intensity. 

This method of making magnete may be of some 
practical utility, for the apparatus required b of the 
fimplest kind, consisting merely of a few feet of 
wire; moreover the magnets produced are of a 
greater power in proportion to the generating energy, 
tiian those made by any other process with which I 
am acquainted. 

I will here mention an experiment which I have 
tried in common with others, of making magnets by 
attaching red hot pieces of steel to an artificial mag- 
net, or to the temporary electro-magnet, and cooling 
them suddenly. 

To an artificial magnet capable of susteining eight 
pounds, I applied a piece of ignited steel weighing 
one ounce, semircular in form, and immersed it in 
water; it was found capable of sustaining three 
ounces, only about one-fortieth of the power used, 
and in no experiment, although many were made, 
was the ratio between the produced and the produc- 
ing powers greater. 

The reason of this great disproportion appears 
to be, that when the metal is raised to a red heat, 
magnetism is not easily induced in it, and that it 
is only when it arrives at a lower temperature in 
the cooling process, that it receives that magnetic 
-virtue wldch it retains, and this no doubt also 
accounts for its inferiority to the first noethod men- 
tioned — for theie the galvanic fluid is made to 
circulate around the steel ; and the current of the 
magnetic fluid is also kept continuous by the soft 
iron uniting the two poles. — Silliman*8 American 
journal. 

ANALYSIS OP MINERALS. 
(Resumed from page 17 1. J 

TESTS. 

Thb former paper treated of the management of 
tiie blow-pipe, as applicable to ascertain the chemical 
character of mineral substances — a valuable part of 
analysis, but which must be followed up by pro- 
oeases more particularly chemical, as although the 
blow-pipe drives off some matters in vapor— de- 
posits others in a metallic form, and otherwise 



changes the external form and characters — ^yet tetti 
are indispensable in proving the aoonracy of the 
surmises and opinions, which the action of the 
blow-pipe enables us to form. 

The principal tests necessary are sulphuric, nitric, 
and muriatic acid — the nitrate of silver — ammonia 
acetate of lead — tincture of galls— prussiate of 
potass — nitrate of barytes— and the carbonate of 
soda. .The manner In which they act, and their 
application in detecting various substances are as 
follows : — 

Sulphuric Acid discovers the presence of many 
other acids : it detects the carbonic by causing a brisk 
inodorous effervescence: the nitric by disengaging 
fumes, which become orange by contact with atmos- 
pheric air ; the muriatic by white fumes, which become 
beautifully distinct by holding near them a stopper 
or feather moistened with anmionia ; the acetic by 
the escape of pungent vapors, having the well- 
known odour aromatic vinegar ; and the fluoric by 
the moderate effervescence, arising from suffocating 
fumes, which rapidly^corrode glass exposed to their 
action. 

From metallic eolutions, it precipitates lead and 
mercury in heavy white cloucte ; they may be dis- 
tinguished by the latter acquiring a yeUow tinge 
when covered with boiling water. 

The earths thrown down by this acid are barytes, 
strontian, and lime ; the two first are totally insolu- 
ble, but the last is soluble in about 500 parts of 
water, and even less, if an excess of add should be 
present. 

Nitric Addis extremely usefiil in the examination 
of minerals, from its powerful action on most of the 
metals and earths. To use it, place a small portion 
of the mineral finely powdered in a wateh-glass, or 
small glass tube, and pouring over it a little of the 
acid, expose the mixture to the heat of a spirit 
lamp or common candle : the solution is then ready 
for examination, by exposing small quantities of it 
separately to the action of the various tests, which 
is best done in narrow glass tubes, into which about 
an equal quantity of water may be previously poured. 
As a test this acid is of no use, except occasionally 
to an experienced person. Care should be taken to 
prevent ite touching the fingers, as it stains ih» 
skin a deep and pbrmanent ydlow. 

Muriatic Acid is useful as a solvent, in the same 
manner as the nitric acid, though some metals, as 
lead and silver, are not dissolved in it. Tin, on the 
contrary, is readily soluble in muriatic acid ; the 
action of nitric acid on that metal is very violent, 
converting it into an insoluble white oxide. 

As a test, it discovers silver and lead, with which 
it forms a white precipitete ; the former becomes 
black by exposure to light, is insoluble in water, 
and soluble in liquid ammonia ; the latter is not 
affected by light, and is soluble in nitric acid, or in 
about 25 parts of boiling water : it also detects 
manganese by the disengagement of chlorine, when 
exposed to heat with the powder of any mineral 
containing a considerable proportion of that metal. • 

Oxalic Acid is used to separate the oxides of^ 
titanium or cerium from that of iron, the two former" , 
being precipitoted, while the iron remains in solu- 
tion ; but the chief application of this acid is for 
the detection of lime. Oxalate of ammonia being, 
however, far preferable for this purpose, it may be 
formed the moment required, by mixing a littie^ of 
the acid in a tobe with ammonia : on adding to it a 
solution, containing lime, the smallest particle will 
be discovered ; it ^tHH show the presence of lime in 
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almost any iprii^ water. Magneria, if in any 
^ttuititj, wiU he pKoipitatMl, bnt sot nntil after 
•omehowB. Shoald iMMrytet or strontian be pre- 
sent, they most be pre^neoily remored by sulphuric 



NiiraU ^f Siher is a most delicate test for 
muriatic acid, withwliich it forms a white curdy 
precipitate^ whidi speed^y bladce&s by exposure to 
light. With sulphuretted hydrogen, or any sol* 
phmrets, it forms a Ua^ cloud, and with chromic 
acid a carmine red precipitate. 

Ammomim is chiefly usefiil for the detectioa of 
oopper and nickel ; when added in excess to any 
aolutioii containing those metals, they will be re« 
diasoWed of a beautifol bright blue : to distinguish 
the capfer from the nickel, add sulphuric or nitric 
aeid tiil the color has dissppeared, and on immersing 
a bar of zinc, the copper will be predpitated, but 
not the niekeL Many other metals are thrown 
down by this test : as meKury, of a white color, 
which turns brown; silTer, grey; iron, brown; 
platina, buff; zinc, white^ whidi re-dissolTes in 
excess of ammonia. 

Acetate qf Lead discovers carbonic, muriatic, or 
su^huric add, by a white predpitate : the carbonic 
is known by the predpitate effervescing with nitric 
acid : the muriatic by its being soluble in acetic or 
difaile nitric acid which that produced by the 
snlphmric add is not. Should a mineral contain 
pkoepborie acid, a white predpitate will be formed, 
which may be known by the following characters : 
heated by the blow-pipe on charcoal, it forms a 
peariy globule, which assumes a polyhedral form 
immediately the heat is discontinued; on again 
applying the blow-pipe, the phosphoric acid is 
decomposed, burning away with the smell of phos- 
phorus, and a globule of pearl lead is left. This is 
a very delicate test for sulphuretted hydrogen, or 
solphurets in general, fioanning with them a black 
doud. 

Tlmcture qf OttUa is a valuable test, from its 
extensive a{^lication to metallic solutions ; but as 
it is hsftnenosd by the presence of other bodies, it 
will be well to neutralize very carefully any excess 
of and, (with the carbonate of soda) previously to 
using the test. The metallic precipitates are : 
lead, white ; cobalt, ydlowish whHe ; nickel^ grey- 
ish white ; bismuth and mercury, orange ; sUver, 
yuUowish brown ; chrome, brown ; copper, brown- 
ish; molybedena, deep brown; titanium, reddish 
brown; uranium, diocolate; platina, dark green; 
iron, blade — fcnr the latter it is a very delicate test. 

Pruaaiate of Potash is on the whole the most 
valuable test possessed by the mineralogist, from 
the immediate and characteristic effect produced on 
nearly aH the metallic solutiona, without the dis- 
advantage ot having its effect much impeded by 
foreign bodies, as is the case with tincture of galls. 

Widt iron it forms at <mce the vivid tint of 
Prussian blue; with antimony, arsemc, lead, silver, 
tin, and zinc, its predpitates are white : (if these 
metals are impure the precijtttates are more or less 
colored) ; bismuth and manganese, yellowish white ; 
eobalt, brownish ydlow; chrome, green; nickel, 
sea-green ; titanium, grass-green»; copper and moly- 
bedena, brown ; uramura, reddish brown. 

Nitrate of Baryfee ra a usefid test for the 
discovery of sulphwric acid, wit^ which it forms a 
heavy white predpitate inscduble in water or acids, 
but melting befbre the blow-pipe into an opaque 
milky globule ; the carbonates also throw down a 
heavy white powder, but it is immediately known 



by its being re-dissolved with efPenrescenoe in 
nitric or muriatic acid. This test is frequently 
serviceable for freeing nitric solutions from the 
admixture of sulphuric add, which arises from the 
oxygenation of the sulphur when the metaiUc svil- 
phurels are exposed to the action of that acid. 

Carbonate qf Soda throws down a white pre. 
c^Mtate with lead, titanium, and uranium ; a peach 
or lilac one with cobalt, and a blue one with copper ; 
it shoukl also be kept for the purpose of neutralizing 
oocadondly the excess of add in metallic solutions, 
which, if considerable, always more or less affects 
the action of other tests. It is sometimes usefiil 
as a flux for the blow-pipe, particularly in the 
^ examination of the ores of tin. 



ON THE CLOUDS, &c., AS PROGNOSTICS 
OP THB WEATHER, 

BT J. A. SPBNCBll. 

To those whose engagements may be at all in- 
fluenced by the weather, a knowledge of the 
formation of the douds is extremely usefol, as 
they are the unvarying indicators of the changes 
in the atmosphere. 

^ There are seven modifications of clouds— three 
simple, two intermediate, and two componnd. 

I. The Simple— 1. Cirrus. 2. Cumi:du8. 3. 
Stratus. 

II. The Intermediate.—!. Cirro-Cunrahis. 2. 
Cirro-Stratus. 

III. The Compound. — 1. Cumulo Stratus. 2. 
Cumulo-Cirro-Stratus, or Nimbus. 

The Cirrus is a combination of fibres, dther 
parallel, or diverging : it is generally the highest of 
all clouds, and sometimes extends over more tiian 
half the hemisphere, although at others it is only 
here and Uiere pencilled in the dear blue sky. 
Or. Forster has divided the Cirri into thrdt classes, 
the Reticular, the Comoid, and the Filifoi^ Cirri. 
The Reticular Cirrus has, as its name implW the 
appearance of a net. TTie Comoid Cirrus T 
a distended lock of hair ; and the Filiform 
that of bundles of thread. 

The Cirrus is generally the harbinger of ' 
and when it descends lower than usual we 
predict a storm. ^ 

The Cumultis consists of convex heaps, risiiM 
from a horizontal base. This cloud is general^ 
formed in the lower regions of tLe atmosphere.^ 
When the harbinger of rain, the surface of tb/ 
Cumulus has a very fleecy appearance. In d| 
weather the surface is well defined and roundei 
It freqjuentily remains during the whole day. 

The Stratus is a horizontal sheet of cloud 
formed near the surface of the earl^. It include 
those mists which frequently arise from low and^ 
damp situations. It generally rises about sunset^ 
and disappears soon after sunrise. The appear/ 
ance of the Stratus js generally followed by a fta 
day. 

The CirrO'Cumulus consists of small roandit^ 
masses. It is formed from the Cirrus. Th 
latter cloud is frecjuently seen to lose its fibrou 
nature, and form itself into globular and irreguL 
masses; this is the Cirro-Cumulus. It is fre<^ 
quently seen in summer, and is generally followed 1 
by fair weather, but when seen together with the 
Cumulo-Stratus it is tiie sure forerunner of a storm. 

The Cirro-Stratus. — The forms in which th3 
Cirro-Stratus appear are very various. Like tha 
Cirrus, from which it is frequently formed, it 
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■sts of fibres, though they are generaUj denser 
wod better defined than those which rorm the 
Cirms. This cloud has frequently tiie appearance 
of a shoal of fish, and has been called by some, 
'«Tbe Mackerel-black Sky." At other ttmes it 
presents the appearance oi a tumbling sea, and is 
then mostly attended by an increase of tempera- 
tare and thunder storms. Rainy and windy 
weather generally follow the appearance of tiie 
Cirro- Stratos . 

The CumulO'Strahu is cmnposed of the Cirro- 
Stratus, blended with the Cumulus. It freqiiently 
presents tho appearance of vast banks of clonds, 
with overhanging masses. The Cumulo- Stratus 
opens a wide field for the exercise of the imagi- 
nation, in tracing the outlines of cities, towns, 
mountains, giants, and furies. But, alas! these 
appearances are but momentary, as the Cumulo- 
Sftratus is constafltly changing its form. It is to 
Uus cloud only that the foUowing description of 
Shakespeare wfll apply :— 

'* SoiB«U«es wt SM a cloud that's dragonith : 
A vapoor, sometimes like s bear or lion* 
A towered citmdel. s pendent poch, 
A forked moantaia. a biao premoalary 
With trees upon 't. that noid aato the world. 
And mock our eyes with air. 
That which is now a horse, even wUh a thought. 
The rack diisolvea. and makaa it iadistiact. 
As watav is la water." 

This chmd is seen in all oountriet subject to 
sudden and repeated changes h» the atmosphere. 
It pre(fiet8 neither fidrnor roul weather. 

The Cumuh^Cirro Siratm, Nimime, or JUm 

Cloud, is a system of clouds from which rain is 

IhBing.! The Cirrna stretches above it, while the 

Gnmuhis eaters it from beneath. TMs latter 

doud is frequently seen to rise in towering masses 

in the mir, and there take the form of the Cumulo- 

Stratus. This soon becomes mare dense, and 

forms the Nimbus. I>aiing the formation of the 

Camulo-Stratus, the Gtrro-Stratos frequently capa 

I it. There is no cloud so easfly distinguished as 

\ ^ Nimbus, and even those who are unacquainted 

\ with its structure can generally detect it. The 

ytvik lower part is bhck asad weXi deftned, while the 

s ml «pper is surrounded by mist. 

I The followiBg^ methods of prognoeticatmg the 
risiiJvre&ther, by the appearance of tk^ heavenly bo- 
jeralTydies, are extracted from an old work, entitled 
phere.^One Thousand Notable Things.'* 
' ' Tb tell the weather from the 5ii»:— « If the stm 
red and fiery expect wind md rain.'' *' If at 
i-rising it be cloudy, and the cloada di8a^[>ear, 
tile sun rises higher, it is a sure mgit of fine 
Tf the SUB set red, it ia a sign of 
," ** If it set in anraddy misty color, 
is ft sign of rain." 

9b teU the weather by the moon :^'* If the 

dune clear, and not encompassed about 

mists, it will be fair weather." '* If the moos 

ndsty or dim, wind, rain or snow, follows within 

ty^four houra." 

thteHthe weather by the fiVors:— <'The sfears 

bright than or^nary in summer signiftes gmat 

and wet." If they twinkle or Uazein winter, 

wind nortii or east, is a sign of great fVost." 

jf^n^wa tiiey are seen to.fhU or duiot, is e sign 

JBL great rain and winds. 

teB the weather by the Rambow :— "If two 

ibowT appear, signifies ftdr for the present, and 

or three days after rain." **A rainbow 

after a long drought is a sign of rain; 




but after a long time of wet, ftiir weather:" " If 
it appear big, it is a sign of nrach wet ; but if very 
red, of wind." •« If it appear in the morning, it 
is a sign of small rain, and presently after fair 
weather." 

To tell the weather from the ekmdi :— " If they 
arc round, and of a dapple grey color, (Cirro- 
Cumulus,) and the wind north or east, fhir wea- 
rier for two or three days after." ** If tiiey appear 
Kke towers or rocks (Nimbus) it is a sign of 
much rain." " If clouds tiiat are small, (Cumulus,) 
gr^ bigger and bigger, it i* a sign of much rain ; 
but if great clouds waste and grow less it is a sign 
of fiur weather." 

To teU the weather from Miete :— " If they arise 
from rivers and ponds, and then vanish, fiiir 
weather." ** If from thence to the hiU-tops, rain 
the sayie day, or two days after." " If a generid 
mist before sun-rising, near full moon, signifies fiiir 
weather ; but if such a mist in the new of the mootf , 
signifies ndn in the old of tiie moon : but in the oM 
oi the moon, signifies ndn in the new." 

AMUSING EXPERIMENT. 

Half fill a Florence flask with water ; place it over 
a lamp, and let it boil for a few minutes ; then 
cork tiie mouth of the cask as expeditiously as 
possible, and tie a slip of moist bladder over the 
cork to exclude the air. The water being now 
removed from the lamp the ebullition will cease ; 
but may be renewed by pouring cold water gradually 
upon the upper part of the flask ; but, if hot 
water be applied the boiling ceases. In this 
manner the ebullition may be renewed and again 
made to cease, alternately by the mere application 
of hot and cold water. 

The theory is this : water boils at 212^ , under 
the common pressure of our atmosphere ; now, 
if the atmosphere,, or a part of it were removed, 
the pressure on the surfice would be less, and the 
consequence would be that water would boil at a 
much lower temperature ; and this leads us to an 
explanation of what takes place in the foregoing 
experiment. We fill a flask half full of water, 
and boil it for a few minutes over a lamp ; the 
steam which rises forces out the atmospheric air 
and occupies its place ; we then remove the lamp 
and secure the flask so as to prevent the re-admission 
of atmospheric air. If cold water be poured over 
that part of the flask occupied by the steam, the 
cold water will condense it, and thus a vacuum 
will be formed. The water then having no pres- 
sure of atmospheric air, or steam, commences 
boiling afresh ; but if hot water be poured upon it» 
the steam again occupies the siuface, and the 
boiling < 



PAINTING MAGIC LANTHORN SLIDERS. 
To the Editor, 

SiR.^The directions gtven in No. 5, recom- 
mending oU colors for painting magic lanthont 
sliders, are not altogether correct. The foUowing 
which I believe have never been befoie published 
in any book, and which are very earefnlly kept 
secret by the trade, may- be depenisd upon. 

Provide a snmll moUar, and a piece ef thick 
gromid glass, 5 or 5 mches square^ to grisd the 
colors OU) a small palfet knife, and a fow imalE 
bottles to put the colors in. For red get a drop of 
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scarlet lake. Bine, take Prussian blue. Yellow, take 
gamboge. Green, take a piece of distille)^ verdigris, 
and grind it with a quarter of its bulk of gamboge. 
Brown, burnt umber and burnt sienna — black, lamp 
black. These are the only colors that are transpa- 
rent, and fit for painting sliders. 

Having all your colors, grind them in balsam of 
Canada, mixed with half its bulk of turpentine, or 
a little more, if too thick for grinding easy, or use 
mastic varnish, which will get harder sooner than 
the other, as it will take six or seven days to harden ; 
but the balsam is more beautiful. To paint the glass 
black round the painting, dissolve asphaltum in tur- 
pentine, mixed with lamp black. Having ground 
all your colors put them in each bottle. When used 
take a little out with a bit of stick, on a piece of 
glass, not more than you want, as it dries very soon. 
If too thick dilute it wiUi turpentine. 

To paint the sliders you must design your subject 
on paper, place it under the glass, and paint upon 
the glass according to the design beneath. 

A CONSTANT EEADBB. 



MISCELLANIES. 

Coal mines of Bohemia. — ^The following is an in- 
teresting description of the vegetable appearances 
presented by this mineral in a place where the traces 
of its origin are more distinctly observed than in 
otbers : " The finest example I have even witnessed 
is that of Bohemia just mentioned. The most ela- 
borate imitations of living foilage upon the painted 
ceilings of Italian palaces, bear no comparison with 
the beauteous provision of extinct vegetable forms 
with which the galleries of these instructive coal 
mines are overhung. The roof is covered as a canopy 
of gorgeous tapestry, enriched with festoons of most 
graceful foliage, fiung in wild irregular profusion over 
every portion of its surface. The effect is heightened 
by the contrast of the coal black color of these vege- 
tables with the light ground work of the rock to 
which they were attached. The spectator feels him- 
self transported, as if by enchantment, into the 
forests of another world ; he beholds trees, of forms 
and characters now unknown upon the face of the 
earth, presented to his senses almost in the beauty 
and vigor of their primeval life ; their scaly stems 
and bending branches, with their delicate apparatus 
of foliage, are all spread before him, little impaired 
by the lapse of countless ages, and bearing faithful 
records of extinct systems of vegetation, which began 
and terminated in times of which these relics are the 
in^llible historians. Such are the grand natural 
herbaria, wherein those most ancient remains of the 
vegetable kingdom are preserved in a state of in- 
tegrity little short of their living perfection under 
eonjditions of our planet which exist no more.'' — 
J>r. Buciland's Bridgewater Treatise* 

Ink for Writing on Zinc Labels. — Reduce equal 
parts of verdigris and sal-ammoniac to powder ; add 
a fourth part of lamp black, and five parts of water. 
Mix the composition well in a stone mortar ; add 
the water gradually, and take care to shake the 
composition before it is used. 

Consumption qf Staple Articles in England. — 
The following is an accurate estimate of the home 
consumption of England in the great staple articles 
of commerce and manufactures. Of wheat fifteen 
million quarters are annually consumed in Great 
Britain ; this is about a quarter of wheat to each 
individual. Of malt twenty-five million bushels 



are annually used in breweries and distilleries in 
the United Kingdom, and there are forty.six 
thousand acres binder cultivation with hops. Of 
the quantity of potatoes, and other vegetables eon- 
sumed, we have no accounts. Of meat about one 
million two hundred and fifty thousand head of 
cattle, sheep, and pigs are sold during the year in 
Smithfield market alone, which is probably about a 
tenth of the consumption of the whole kingdom. 
The quantity of tea consumed in the United Kingdom 
is about thirty million pounds annually. Of sugar 
nearly four million hundred-weights, which is a 
consumption of twenty pounds for every individual, 
reckoning the population at twenty-five millions : 
and of coffee about twenty million pounds are annn- 
ally consumed. Of soap one hundred and fourteen 
million pounds are consumed : and of candles about 
one hundred and seventeen million pounds. Of 
clothing we annually manufacture about two hun- 
dred million pounds of cotton wool, which produces 
twelve hundred million yards of calico and various 
. other cotton fabrics, and of these we export about a 
third, so that eight hundred million yards remain 
for home consumption, being about thirty-two yards 
annually for each person ; the woollen manufacture 
consumes about thirty million pounds of wool. 

Gallic Acid speedily prepared. — According to 
Dobereiner, gallic acid may be prepared by mixing 
a concentrated infusion of galls with acetic acid, in 
ordei to decompose the gallate of lime ; it is then 
to be shaken for a few minutes with ether, which 
takes up much gallic acid ; the ether is to be slowly 
evaporated, and gallic acid is obtained in a very 
short time in smaU colorless crystals. 

To stop the Ravages of Caterpillars from Shrubs^ 
Plants^ and Vegetables,— Tdke a chafing dish, with 
lighted charcoal, and place it under the branches of 
the tree, or bush, whereon are the caterpillars ; then 
throw a little brimstone on the coals. The vapour 
of the sulphur, which is n^tal to these insects, and 
the suffocating fixed air arising from the charcoal, 
will not only destroy all that are on the tree, but 
will effectually prevent the shrubs from being, at 
that season, infested with them. A pound of sul- 
phur will clear as many trees as grow on several 
acres. 

Another method of driving these insects off fruit- 
trees is, to boil together a quantity of me, worm- 
wood, and common tobacco (of each equal parts), 
in common water. The liquor should be very 
strong. Sprinkle this on the leaves and young 
branches every morning and evening during the 
time the fruit is ripening. 

Portable Barometer. — ^This instrument consists 
in general of a tube, of the usual length, passing 
through the upper parts of a wooden cistern, to 
which it is glued, and the bottom of which ^ is 
made of leather. The tube being filled with 
mercury, which has been previously well purged 
of air, and placed in a proper position, the su- 
perfluous mercury descends into the cistern, and 
assumes a level in the tube corresponding with the 
weight of the external air. The surface of the mer- 
cury in the cistern is adjusted to the same level by 
a screw, which presses more or less against the 
flexible leather at the bottom, and raises or de- 
presses it at pleasure. From the line of this levd, 
which is called zero, the scale commences and is 
reckoned upwards to the height of about 32 
inches ; the actual divisions of the scale begin ^ 
about 15 inches. 
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THE steam-engine BOILER. 



The Bteam-engine consists of two distinct parts, in 
one of which a due supply of steam is generated — 
in the other this steam is applied to put in motion a 
beam or a wheel, which by its alternate or rotatory 
motion acts as a prime mover of any machinery 
attached to it. In some instances these two parts 
appear inseparably connected, as, for example, in 
the locomotive engines. This, however, is not 
the case, as the boiler is here made only to act as 
points of supports for the other parts. To under- 
stand then the structure of the steam-engine, it is 
necessary to treat of each separately. At present 
we shall confine ourselves to the boiler. 

This is the vessel in which the steam is generated, 
and forms an exceedingly interesting part of the 
steam-engine. Nothing can be more-beautiful than 
those adjustments of the boiler and cylinder to each 
other, by which the engine itself regulates the sup- 
ply of steam to the cylinder, of water to the boiler, 
and of heat tO" the furnace. It thus, in a manner, 
itself proportions the supply to the- demand; and 
with so much regularity and precision, that tiie 
engine in its movements almost rivals the voluntary 
motions of living beings. The boiler now to be 
described is fh«t of land engines, acting on the 



principle of condensation ; low-pressure engines^ or 
condensing engines^ as they are generally termed. 
The boilers of marine condensing engines are simi- 
lar in their construction, varying a little in form. 

The boiler is a large vessel formed of sheet-iroa 
plates hammered together. Its shape will be un- 
derstood from the adjoining plate. The boiler haa 
two principal tubes, one of whicb conveys to it 
water to be formed^ into steam> while the other 
conveys the steam firom the boiler to the cylinder.. 
These are the tubes with the arrows,, in the figure. 
It has guage-eocks to ascertain the height of the 
water in the boiler ; a steam-goage, to indicate the 
elastic force of the steam ; a safety-valve, to give 
exit to the steam, and prevent the explosion of the 
boiler ; an internal safety-valve, to give access to 
the air, and prevent the compression of the sides 
of the boiler by atmospheric psessure, should the 
elastic force of the steam in> the interior be sud< 
denly much diminished from any cause ; and a man- 
hole, by which, admission may be had to clean the 
boiler when necessary. The boiler is placed upon 
a fiimace, supplied with a self-acting damper; and, 
by Brunton's contrivance, may be made to feed 
itself with fuel, according to the demand- 
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The Feed-pipe, — The tube e which conveys the 
water into the boiler is termed the feed-pipe. It 
proceeds from a cistern d placed above the boiler, 
and terminates a little lower than half-way between 
the top and bottom of the boiler. The cistern d is 
freely supplied with hot water by the pipe which 
proceeds from the hot well, and conveys (by a 
pump worked by the engine,) the warm water of 
the hot well to the cistern. The water thus con- 
veyed to the cistern would fell directly down into 
the boiler by the pipe e were it quite open. But 
as the demand for steam is not always the same, 
and it will not therefore do to have a constant 
quantity of water supplied to the boiler, too much 
water might enter the boiler ; or there might be too 
little and the boiler might then be injured by the 
heat. The feed-pipe, to prevent such irregularities, 
and proportion the supply of water to the demand, 
is rendered self-acting in tiie following manner. 
At the bottom of the cistern d a valve is placed, 
which opens upwards when the rod which attaches 
it to the lever c is raised, and admits water from 
the cistern to the tube e below it. The lever, as 
will be seen, moves on a fixed point at the upper 
pact of the cistern. To one extremity of the lever 
a small rod or wire k is attached, which passes 
through an air-tight aperture into the boiler, sup- 
porting a stone-float at ite extremity. This stone- 
float is counterpoised by a weight /, attached to 
the other end of the lever c. The weight is such 
as to balance the float in water ^ and, accordingly 
when the level of the water becomes lower from 
so much being formed into steam, the float will 
descend, (as the weight cannot support it in air.) 
The float descending will pull down the arm of the 
lever to which it is attached, elevate the other arm, 
and thus open the valve ia the cistern, so that 
water will pass from it into the boiler. When the 
float has been thus raised sufficiently, the weight 
will then pull down its arm of the lever and shut 
tiie valve, sa that no water will enter. In this 
manner the water is kept always near the same 
level in the boiler. The cistern is supplied abun- 
dantly with water by the pipe from the hot welly as 
it is called, the water in which is warm ; so that 
there is a gain of heat proportioned to the excess 
ef the temperature of the water thus pumped in over 
the usual temperature of water. 

€onDected with the feed-pipe of th& boiler ,^ there 
i& a contrivance of great ingenuity called the «e{^- 
acting damper,, if the quantity of water supplied 
be uniform, the amount ef steam produced will vary 
^-according to the intensity of the fire. If the fire 
be too strong, more steam will be formed than is 
required— if weack, too little steam will be produced. 
By a damper, which contracts or enlarges the throat 
of the flue of the furnace, the strength of the fire 
may be increased or diminished, and the quantity 
of steam will vary accordingly. As the steam in 
Ibe boiler pvesses on the water, this water will rise 
in an open tube to which it has access to a height 
proportioned to the pressure. The feed-pipe e is 
such » tube : ia it a weight is suspended, con- 
nected by » chain with a damper a. The chain 
passes through a separate tube in the cistern d, and 
ever twa pulleys b. The weight/ is such as just 
to balance the damper a when immersed to a certain 
extent in water in the tube e, forced up by the 
elastic force of the steam. Let the weight and 
dampeF be adjusted to the required force of the 
steam, and be in a state of rest. They will remain 
ao! until some change m. the strength of the steam 



arises. Should its elastic force be increased, the 
water will be forced up in the tube ; the weight, 
(or a greater part of it) being now supported by 
water wai be lighter in relation to the damper 
which is entirely suspended in air ; the damper will 
therefore descend and contract the throat of the 
flue of the furnace ; the draught will thus be dimin- 
ished, the fire moderated, and less steam formed. 
Should the elastic force of the steam be diminished, 
the water will sink in the tube, the weight will de- 
scend, the damper will be raised, Uie draught be in- 
creased, the fire bum more briskly, and more steam 
will then be formed. 

In the boiler, two tubes, or guage-pipes, m n, 
each furnished with a stop-cock, are placed verti- 
cally, for the purpose of ascertaining the quantity 
of water in the boiler. They are made of such 
length that the extremity of the short one ia a little 
above, and that of the long one a little below the 
proper level of the water. Accordingly, when the 
boUer is heated, if the water be at its proper level, 
on opening the cocks of the two guage-pipes water 
will be discharged from the longer one, and steam 
from the shorter one. If the water be too low 
steam will issue from both pipes; if too high, 
water will be discharged from botli pipes. The 
water rises in and is discharged from die pipes by 
the elastic force of the steam which occupies ti^ 
upper part of the boiler. This method of ascer- 
teining the level of the water was proposed by 
Savery. It is still in use. 

Steam- Guage. — This is seen atp, at the right of 
the boiler. It is fixed into the boiler, or some tube 
freely communicating with it, and is open at both 
ends. It is curved, in the form of the letter », 
and contains a quantity of mercury. The atmos- 
pheric pressure acts on the mercury in the luub 
open to it, with a fbr<;e of 14.7 pounds per s^oan 
inch. If the steam act with the same force, the 
mercury will be at the same level in both limbs.- 
If the steam be of higher elastic power than the 
air's pressure, it will depress the mercury in the 
limb on which it acts, and force it up to a correS' 
ponding height in the limb open to the air. The 
difierence wMl indicate the excess of the force of the 
steam over the air's pressure. The tubemay be of glaa» 
or iron. In the latter case, a float reste upon the 
surface of the mercury exposed to the air, whidv 
rises or falls with the mercury ; and, the upper ex- 
tremity of the float having a scale adjoining, it acta- 
as an index, and shows the height of the liqvdd within^ 
the tube. 

Strfety -Valve, — ^The object of this valve is ta 
permit the escape of steam, should it accidentally 
become stronger than tiie boiler is intended to bear, 
and thu9 prevent the bursting or explosion of the 
boiler. It is a valve so loaded as to open with » 
pressure of steam, a little more than is necessary 
to work the engine, and considerably less than the 
utmost the boiler can bear. The steel-yard safety- 
valve is much employed. This consists of a lever,, 
the joint or fulcrum of which is set on a support at 
the side of a short tube or pipe communicating 
with the boiler .^ From the lever immediately over 
the aperture of the tube, a rod desc^ids, having a 
plug atteched, which closes the tube.. To the other 
extremity of the lever, weights may be attached, at 
distances from the fulcrum, which will have power 
in keeping down the valve or plug, in proportion to 
their distance from the fulcrum. The force of the 
steam will tend to push up the plug, (valve,) anil 
permit the escape of the steam j the atmoapheno; 
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preasore, and the weight attached to the lever, will 
tend to press down the plug, and prevent the exit 
of steam. The valye will he open or shut, accord- 
ing to the relative strength of these forces acting 
on it in opposite directions. In steam-boat en- 
gines, a conical ping is used, from which a rod 
rises, on which circular weights are placed, perfo- 
rated so that thejr can easily be slipped off or on 
the rod. The weights are thus phu:ed above the 
valve, and, when set, cannot shift. In the steel- 
yard valve, the weight slips along the arm of the 
lever, and thus acts with greater force; just as tf 
more weights had been laid on. Sometimes the 
valve becomes ineffective, from being corroded, and 
sticking to the tube. It is considered that explo- 
sions of steam-boilers, in those cases where the 
valve has not been rashly overloaded, nor become 
corroded, are owing to the sudden formation of a 
large quantity of steam, which cannot escape with 
sufficient rapidity by the valve. The sudden for- 
mation of a great volume of steam, is, most pro- 
bably, owing to the water being too low, the boiler 
too highly heated, and the water then being thrown 
up upon the sides. It has been conjectured that 
explosions may sometimes be owing to the decom- 
position of the steam, or water, by the hot sides of 
the boiler. This may take place; but it is not 
easy to see how this would produce gas of greater 
elastic force than if the decomposed water had 
been formed into or remained steam. A second 
description of valve is seen at /, which acts in the 
same manner as the tube connected with the dam- 
per, /is a tube with a weight to it, t — ^this weight 
rises when the pressure of the steam is high, and 
suffers it to pass along the tube j into the chhnney s. 

Internal Sqfety -Valve. — The valve just described 
opens outwards. There is another which opens 
inwards, therefore termed the internal safety-valve. 
The use of this valve is to admit the air to the 
interior, should the steam be suddenly condensed 
from any cause. Were there no such contrivance, the 
■atmospheric pressure on the external surfoce of the 
boiler, (14.7 lbs. on every square inch,) might crush 
the boiler on any sudden diminution of the elastic 
force of the steam. But the internal valve yields, and 
admits air when the internal pressure on it is much 
diminished, and thus produces an equilibrium. The 
internal safety-valve is shown at g. 

The Man-Hole.— The hirge opening at ^ is to 
give entrance to the interior of the boiler, for the 
purpose of cleaning it. This is an operation perfor- 
med at longer or shorter intervals, accorcUng to 
the quality of watfer employed for the production of 
the steam. If the water contain much saline matter, 
the boiler must be cleaned frequently, otherwise there 
IS a great waste of fuel in heating the water through 
tiie crust which forms at the bottom, and dso a risk 
«f burning the boiler, as, if the heat is not quickly 
carried off from the boiler in the form of steam, the 
metal becomes too hot, and is then more apt to oxi- 
date, (rust.) Also, from being too hot, it ceases 
risk of an-explosion. 

The Furnace, — The furnace, above which the 
boiler is placed, differs from a common fire-place in 
being entirely excluded from the air, except at two 
parts: — First, at the grating, or furnace-bars, on 
which the fuel rests, and between which air enters 
«nd supports the combustion ; seeondy at the throat 
At the bottom of the chimney, where the smoke and 
products of the combustion quit the furnace. Thus 
no cold sdr is admitted into the chimney or above 
the fire, as in a common fire-place i and hence the 



draught is more powerful, air supplied more quickly * 
to the fuel, and the heat produced more intense, 
r is the door of the furnace, by which fuel is 
introduced. The damper, by which the current of 
air is increased or diminished, is shown at a. 
There are many contrivances for preventing smoke. 
This is effected by constructing the furnace so that 
the fresh coal is introduced below the ignited coal 
by which the smoke arising from the fresh coal is 
burnt or consumed as it rises. Considerable saving 
b effected in this manner, as the smoke contains 
much charcoal in suspension, in fine powder — much 
fuel being thus lost in ordinary smoking furnaces. 
The principle of Witty's smoke-consaming fiimace 
will be readily understood, if we conceive a common 
fire to be mended by pushing fresh coals in below ^ 
instead of laying them on at the top. To save heat 
the furnace is often placed inside the boiler, and 
the flue also conducted through the boiler. 

A very ingenious furnace has been constructed 
by Mr. Brunton, of Birmingham, which may be 
termed a self-feeding fiimace. He made the fur- 
nace circular, and connected to it a hopper placed 
above, which supplied it with coals. The furnace 
was made moveable, and caused to revolve, by 
being connected with the steam-engine ; and thus 
a very uniform supply of heat was supplied to the 
boiler above. In each revolution, the hopper 
opened, and discharged coals into it, and this fi^er 
was regulated by communication with the -damper ; 
so that the quantity of coals was increased or di- 
minished according to the demands of the engine. 



DIORAMIC PAINTING. 

BY M. DAGUERRE. 

Th« principles of this new art have been most ad- 
mired, or perhaps most fully developed, in the fol- 
lowing pictures :— 7%e Midnight Mase^LmuUlip in 
the Valley of Goldau—The Temple of Solomon— «bA 
The Cathedral qf Sainte Marie deMontreal^ Each 
of these paintings has been exhibited with the alter- 
nate effects of night and day gradually stealing over 
them. To these effects of light were added others, 
arising from the •decomposition of/orm, by means of 
which, as for example in the Midnight MasSj figures 
appeared where the spectators had just beheld seats, 
altars, &c. : or again, as in The Valley qf GoldaiL, 
in which rocks tumbling from the mountains replaced 
the prospect of a smiling valley. 

1. Pictoral Processes, — ^The canvas is painted 
on both sides. In this case, therefore, whether the 
subjects be illuminated by reflected or refracted light, 
one indespensable essential is, to emplc^ a medium or 
canvas which is exceeding trmsparent, and the tex- 
ture of which is as equal as possibly can be obtained. 
Either lawn or oaMco may be used. It is also neces- 
sary to *choose those stuffs of the greatest width that 
is manufactured, to avoid seams, which are always 
diffieult to conceal, especially in the principal li^ts 
of a picture. 

When the canvas thus selected is stretched, it is 
necessary to prime it, on both sides, with at leaat twa 
coats of parchment size. 

First Efect,--T!\ie first effect, whidi ought to be 
the clearer of the two, is executed -on the right 
side of the canvas. The sketch m first made im 
black-lead, taking care not to suHy the canvas, the 
whiteness of which is the 8<^ resource possessed l^ 

• These allude lo the Diorama st Paiia. of whicJi iL Cte- 
guerre is painter and proprieUic 
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whiteness of which is the sole resource possessed 
by the artist for bringing out the lights of the 
picture ; for white cannot be used in executing the 
first effect. The colors which I use are ground in 
oil, but laid upon the canyas with turpentine, to 
which I sometimes add a Httle animal oil, but only 
for deep shadows, and these latter may be Tanushed 
without ix^ury. The manipulation is exactly the 
same as in water-color painting, with this difference 
only, that the colors are prepared with oil instead 
of gum, and applied with turpentine instead of 
water. It will readOy occur to the artist that he 
can employ neither white nor any opaque color 
whatsoever by coats, which in the second effect 
would occasion spots more or less tinted^ according 
to the greater or less degree of opacity. It must 
be the endeavour of the artist to bring out effects 
at a stroke — at once ; going over an effect injures 
the transparency of the canvas. 

Second ^fect. — ^The second effect is painted on 
the wrong side of the canvas. The artist in ex- 
ecuting tUs part of his work must employ no other 
light than that which comes from the front of the 
picture through the canvas. By this means the 
transparent forms of the first effect are seen ; these 
must eidier be preserved, or painted over, according 
to the effect intended. 

First of all, a wash of some transparent blue is 
put over the whole canvas. This coating, like the 
other colors, is prepared in oil, and laid on in 
essence of turpentine. The marks of the brush 
are effaced by a huge tool of badger's skin. By 
means of this coating the seams also are concealed 
to a certain extent, by taking care to lay it on thin 
along the sdvages, which have always less trans- 
parency than the rest of the canvas. When this 
coating is dry, the alterations intended to be made 
on tiie first effect, are sketched out. 

In executing this second effect, the artist has 
nothing to be beyond modelling in light and shadow, 
without reference to local color or to the colors of 
the first picture, which are seen by transmitted 
hi^t as transparencies. This part is executed by 
neans of a tint of which white is the base, with 
^diich lamp-black is mixed in order to obtain a grey, 
-the strength of which is asceramed by applying it 
"40 the wash of blue on the wrong side, and Uien 
viewing it from the right side of the picture, from 
which position it w91 not be at all perceptible if of 
-the proper s tr e n gt h . The gradation of tones is 
produced by the greater or less opacity in this 
tint. It may happen that the shadows of the first 
effect- interfere with the execution of the second. 
To remedy tins inconvenience, and to conceal these 
shadows, we can harmonise their fbrce, by using 
the grey of a corresponding opacity according to 
the strength of the shadows which it is tiie intention 
to destroy. 

It will occur to the artist, that it Is necessary to 
urge tills second effect to its utmost power. 
When this general effect of light and shadow is 
finished on these princij^les, and the denred effect 
obtained, tiie picture may be colored, the artist 
using only the most transparent tints prepared in 
oil. It is stiU a water-color that is to be executed 
but less turpentine must be used in these glazings, 
which produce a powerful effisct only in proportion 
«s they are repeated several times, and with more 
of oil than essence. However, Ibr slight effects of 
«olor, turpentine is sufficient. 

The BeUsbrage or lAghtimff tip the Picturee. — 
The first effect painted on the right or firont of the 



canvas is lighted by reflection, that is to say, onlj 
by a light which comes from the front, whfle the 
second effect — that painted on the wrong side 
receives its light by refraction ; that is, from behind 
only. In both effects we may employ both lights 
at onee, in order to modify certain portions of tho 
picture. 

The light which gives effect to the painting in 
firont should come from above. The illumination 
which falls upon the second effect — that painted 
behind, should come from vertical openings, it being 
always understood that these are to be completely 
closed when the first effect is only seen. 

If it happen to be necessary to modify a part in the 
first effect or picture by a light belonging to the 
second, that is, coming from behind, then this light 
must be inclosed so as not to fistll, except on the 

E roper place. The windows or openings ought to 
e distant from the paintings at least two metres, 
(between seven and eight feet English,) in order to 
give a power of modifying the light by transmitting 
it through colored media, as the exigencies of the 
desired effects may demand. The same meant aro 
requisite for the first effect or front picture. 

It is admitted that the colors which appear on 
objects generally are produced only by the arrange- 
ment of the molecules of these objects. Con- 
sequently all those substances used in painting are 
colorless : they only possess the power of reflecting 
such or such a ray of light which in itself contains 
all the colors. The more pure these substances are 
the more decidedly do they reflect the simple colore, 
never, however, by an absolute or independent 
property, which by the way, it is not necessary 
tiiey should do in order to represent the effects of 
nature. 

To explain then the principles upon which dio- 
ramic paintings are executed and lighted up, take 
as an example the effect produced wl^ light is de- 
composed ; that is to say, when a portion of its oom- 
ponent rays is intercepted. 

Put upon a canvas two colors— the brightest 
possible — the one red, the other green, both as 
near as may be of the same intensity. Now in- 
terpose a red medium, as a colored glass, in the 
stream of light which Calls upon them — what 
happens? I^e red color reflects the rays whidi 
belong to it; the green remains black. Reverse 
the experiment by interposing a green glass—the 
effect is also reversed ; the green color gives fortli 
its proper reflection; the red is now bkck. The 
effects, indeed, are not perfect unless the interposed 
media completely exclude all rays but their own, a 
condition not easily obtained, for colored media 
have rarely the power of excluding all but one ray. 
The general effect, however, is sufficiently deter- 
mined. 

To apply this prihciple to dioramic paintings though 
in these paintings there are only two effects repre- 
sented, one of day in front, one of night behind. 
These effects not passing the one into the other 
without a complicated combination of the media which 
the light had to traverse, produce an affinity of other 
effects similar to those wMch nature presents in her 
transitions from morning to night, and the reverse. 
It must not be imagined that at is necessary to 
employ media of very intense hues in order to obtain 
strUdng modifications of color, for often a slight shade 
in the medium suffices to operate a very great change 
in the effect 

It will be understood from th^se principles of 
dioramic art in which striking results are obtained 
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byasiiigle decomposition of light, how important 
It is to ohsenre the aspect of the sky when we would 
appreciate the tone of a picture, whose coloring 
matters are thus subject to decompositions so great. 
The best light for this purpose, is that from a pale 
tky ; for where the sky is blue, it is the blue tone 
of the picture also, and consequently its cold tone 
which comes out most powerfully, while its warm 
tones remain inactiTC. Their media are not present, 
and they are cast comparatively back into neutral 
tints by the blue medium of the sky^-so fttyorable 
to the cold tones of the picture. It happens, on 
the contrary, when the sky is colored, that the warm 
Ames of the picture — its red and yellow—- come 
forth too vigourously,' and overpowering its colder 
tones, injure its harmony, or, it may be, give it quite 
a different character— a warm instrad of a cold tone 
of color. 

It is easy to understand from these observations 
that the uniform intensity of colors cannot be main- 
tained from morning to evening. We may even 
venture to assert it to be physicaUy demonstrated 
that a picture cannot be the same at all hours of the 
day. This, perhaps, is one of the causes which 
contribute to render good painting so difficult to ex- 
ecute, and so difficult to appreciate. Painters, 
led into error by the changes which take place 
between morning and evening in the appearance of 
their pictures, falsely attribute these alterations to a 
variation in their manner of seeing, and color falsely, 
while, in reality, the change is in tiie medium — ^in the 
light 

THE HYGROMETER. 

Ant instrument which enables us to measure the 
quantity of moisture present in the atmosphere is 
an hydrometer. The proportion of watery vapour 
held in suspension by the air is very variable, de- 
pending as it does, on several causes, none of which 
affect it more sensibly than change of temperature : 
it appears from a paper read by Mr. Wood before 
the Institute of Civil Engineers that the quantity of 
vapour varies thus : — 

At 52° P. it is 160th of the weight of the air. 
59 „ 80th „ 

86 „ 40th „ 

Hence it increases at a rapid rate as the tempera- 
ture is elevated which {cateria paribus) is^ what 
night be expected. A brisk current of air is also 
favorable to evaporation, for through its agency the 
vapour being removed as quick as it is formed, 
space is afforded for more to rise. UntU lately 
various organic substances, as hair or bone, were 
used for this purpose ; such things contracting in 
dry weather and expanding in a humid condition of 
the atmosphere : this was the principle of the hy- 
drometers of Saussure, De Luc, and others. 'Fhe 
organic matter having been prepared by immersion 
in caustic alkali was attached to a moveable hand which 
worked upon an axis in connexion with a graduated 
scale. No better ilustration ean be given of these 
organic hygrometers than the thin whalebone shav- 
ings, which being shaped into different figures, are 
sold as toys ; when placed upon the hot moist hand 
they curl up, and being removed regain in a short 
time their original form. 

There is however very little dependence to be 
placed on the hjrgrometers hitherto noticed ^ con- 
sequently they and all others are now superseded 
by that invented by Professor DanieU, of King'a 
CioHege. The principle upon which this is con- 



structed is very different from the former oneit 
when a glass of cold water is brought into a room 
filled with company, and consequently haatod, mois- 
ture is soon deposited on the sides of the glass ; 
this, which is dew, is a phenomenon which may be 
observed by everybody. Let us inquire the cause : 
The atmosphere of the apartment we may imagine 
to be satuirated with moisture, which remains in a 
state of vaporation only so long as there is warmth 
sufficient to maintain it in tl^ condition; when 
the cold vessel is introduced, a portion of tiie heat 
being radiated towards it, and the equilibrium dis- 
turbed, the air immediately surrounding the glass 
is cooled, and being no longer able to hold the 
vapour in suspension, the latter is condensed in the 
form of water. 

After the above remarks it is hoped that 'the ex- 
planation of Danieirs hygrometer will be intelli- 
gible : it consists of two glass bulbs at the extre- 
mities of a syphon tube, the arms of which are of 
different lengths ; into this instrument is introduced 
a quantity of ether, which as it cools, will condense 
into .and half fill the lower bulb: previous to the 
above operation, a small tiiermometer is to be fixed 
in the longer limb of the syphon, having its elon- 
gated bulb dipping into the ether, but as close as 
possible to one side of the larger bulb — ^the opposite 
ball of the hygrometer is covered with muslin ; when 
it is to be used the muslin is moistened with ether 
which by its evaporation produces cold in the empty 
bulb, and this acting like the cryophorous of Wol- 
laston, causes the inclosed ether to rise in a state 
of vapour. It is weU known that cold is always 
produced by evaporation, and the temperature erf 
the bulb itself being considerably reduced, the ex- 
ternal moisture is condensed ; and that it may be 
noted with the greatest accuracy, a rim of burnished 
metal is placed round the bulb ; by the aid of the 
thermometer the temperature at which this takes 
place, and which is called the dew-point, can be 
readily ascertained : as it is convenient to know the 
difference between the external temperature and the 
dew-point, a thermometer is usually affixed to Uie 
pillar which supports the instrument. 

As the preceding description refers somewhat to 
the formation of dew ; it will not be altogether fo- 
reign to our purpose if we devote some space to a 
consideration of this phenomenon. Prerious to the 
investigations of Dr. Wells, the ideas relative to 
dew were very vague and unsettled ; some autho- 
rities contending that it arose from the earth, others 
that it descended from the atmosphere. One of 
the properties of heat is that it is continually radi- 
ating to colder bodies, until an equilibrium of tem- 
perature is obtained, and it was to this radiation 
that Wells ascribed the formation of dew. He ob- 
served that it rarely or never appeared in clouded 
nights ; and in proportion as the sky was dear and 
serene that it was formed in the greatest abun- 
dance : when he stretched even a thin handkerchief 
on pins at a slight elevation above the ground, the 
dew was deposited on the spot whid^ was thus 
screened ; this he accounted for from the supposi- 
tion that its temperature never £ell sufficientiy low 
to condense the vapour above it, because that heat 
which was radiated from the earth to the handker- 
chief was not lost but radiated back again to the 
earth. Let this theory be carried . out to its full 
extent and the clouds play the part of the hand- 
kerchief, acting like a pair of confrigate minors^ 
they reflect back to the earth as much heat as they 
receive and thus preserve a balance of tempenu 
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tura ; bat on a clear starlight night when no clouds 
are present, the heat of the earth is radiated into 
empty space, and Its surfkce being chilled, the wa- 
tery vapour which surrounded it is condensed into 
dew. Dr. Prout, in his Bridjgewater Treatise, says 
that '' the influence of radiation in producing cold 
at the earth's turlkce, would scarcely be believed 
by inattentive observers. Often on a calm night, 
the temperature of a grass plot is 10 or 15 degrees 
less than that of the air a few feet above it.'' 

If experimental evidence of the truth of this doc- 
trine be required ; let two different substances be 
exposed at night under the same circumstanies, the 
one a sheet of polished metal, the other a "ifloccu. 
lent porous mass of wool : when these are examined 
the latter will be found saturated with dew, while 
the former is firee from moisture ; the reason of this 
is tiiat metids, though the best reflectors, are the 
worst radiators, and in proportion to their bright- 
ness ; kenoe the surfsce of the polished metal ne- 
ver falls sufficiently low to condense the vs^our, 
while the wool soon reaches the dew-point. 

Te fvtini, however, to the more immediate sub- 
ject of this paper, many individuals are in the ha- 
bit of constructing what is called the sponffe hygro- 
meter, and for purposes not requiring accurate ob- 
servflfion, this simple instrument answers every 
purpose : a thin rod of baked, wood about twelve 
inches in length and suspended like a scale-beam, 
is made to work upon a pivot ; to one end of this 
is fixed a sponge which is balanced by a weight at 
Hie opposite end ; sponge like all organic substances 
4s hygrometrical, consequently when the air is loaded 
with vapour, the sponge acquiring weight descends, 
«nd causing the rod to work upon a graduated scale, 
indicates tiie state of the atmosphere. The chief 
precautions to be attended to are, that it be kept in 
A situation where the temperature is equable ; and 
that the scale be graduated by keeping in the apart- 
ment with tbd instrument certain deliquescent salts, 
such as the nitrates of lime or magnesia. It is 
advisable to prepare the sponge by washing it in a 
solution of sal-ammoniac. The hygrometer is ge- 
fierally a fedthfiil indicator of the weather, so fur as 
it predicts the approached rain; and indeed is an 
Inmspensable instrument in the hands of those wHo 
Interest themselves in the study of meteorology. 

W. PRESTON. 

CUTTING GLASS TUBES, &c 

Ths different methods t>f cutting of glass tubes 
jwhich have been contrived, are all founded on two 
iiples; one of these is the division of the 
«urfoce of glass by cutting instruments, the other 
tiie effecting of the same object by a sudden change 
«f temperature ; and sometimes these two principles 
«re combined in one process. 

The fint method consists in notching the tube 
at the point where it is to be divided, with the 
edge of the file, or of a thin plate of hard steel, or 
with a dianfond; after which you press upon the 
two ends of the tube, as if to enlarge the notch, or 
what is better, you give the tube a sUght smart blow 
Tta.% method is sufficient for the breaking of small 
tubes. Many persons habitually employ an agate, 
or a commcm flint, which they hold in one lumd, 
while with the other they rub the tube over the 
sharp edge of the stone, taking the precaution of 
securing the tube by the help of the thumb. For 
tubes of a greater diameter, yon can employ a fine 
iron wire stretched in a bow, or, still better, the 



glass-cutters, wheel ; with either of these, assisted 
by a mixture of emery and water, you can cut a 
circular trace round a large tube, and then divide it 
with ease. 

When the portion which is to be removed from 
a tube is so small that you cannot easily lay hold of 
it, you cut a notch with a file, and expose the notch 
to the point of a candle flame: the cat then flies 
round the tube. 

This brings us to the second method of cutting 
tubes— a method which has been modified in a great 
variety of ways. It is founded on the property 
possessed by vitrified matters of breaking when 
exposed to a sudden change of temperature. Make 
use of a piece of iron heated to redness, an angle 
or comer of which is to be applied to the tube at 
the point where it is to be cut, and then, if the 
fracture is not at once effected by the action of the 
hot iron, plunge the tube suddenly into cold water. 
The two methods here described can be combined. 
After having made a notch with a file, or the edge 
of a flint, you introduce into it a little water, and 
bring close upon it the point of a very little tube 
previously heated to the melting point. This 
double application of heat and moisture obliges the 
notch to fly right round the tube. 

When the object to be cut has a large diameter 
and very thin sides — when it is such a vessel as a 
drinking-glass, a cup, or a gas tube— you may 
divide it with much neatness by proceeding as 
follows : — After having well cleaned the vessel, both 
within and without, pour oil into it till it rises to 
the point, or very nearly to the pointy where you 
desire to cut it. Place the vessel, so prepared, in 
an airy situation ; then take a rod of iron, of 
about an inch in diameter ; make the extremity 
brightly red-hot and plunge it into the vessel until 
the extremity of the iron is half an inch below the 
surface of the oil : there is immediately formed a 
great quantity of very hot oil, which assembles in a 
thin stratum at the surfiice of the cold oil, and 
forms a circular crack where it touches the sides of 
the glass. If you take care to place the object in 
a horizontal position, and to plunge the hot iron 
without communicating much agitation to the oil, 
the parts so separated will be as neait and as uniform 
as you could desire them to be. By means of this 
method we have always perfectly succeeded in 
cutting very regular zones firom ordinary glass. 

The method which is described in some works, 
of cutting a tube by twisting round it a thread 
saturated with oil of turpentine, and then inflaming 
the thread, we have found to be unfit for objects 
which have thick sides. 

Some persons employ rotten wicks dipped in 
sulphur. By the burning of these, the glass is 
strongly heated in a given Hue, or very narrow space, 
which is instantly cooled by a wet feather or a wet 
stick. So soon as a crack is produced, it can be 
led in any required direction by a red-hot iron, or 
an inflamed piece of charcoid. 

Finally, you may cut small portions from glass 
tubes in a state of fusion, by means of common 
scissars. 

CHEMICAL NOMENCLATURE. 
There is of necessity a nomenclature in every 
science; and chemistry has its peculiar terms as 
well as other departments of knowledge; though 
we believe that its principles may be acquired 
without any extraordinary expenditure of mental 
exertion. 
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In the constractioii of the language of modem 
diemiBtry, the tenns employed happily expreu 
the materials of which bodies are compoeed; and, 
bang thus descriptive, they become opposite and 
appropriate. Were the nomendatore of this science 
the ej^duaiye property of any people or country, 
it^would be a '* seded fountain'' to all else beside ; 
but since chemistry is the birthxigfat of all, her 
legend must be formed of plastic materials obtained 
firom a common source, that all may read the history 
of her wonders. The terms of tfib. modem, no* 
menclatdre are therefore obtained from that lan- 
guage which is venerable for antiquity^-the vehicle 
of classic song, and which has ever formed an 
essential part of the scholastic studies of Europe. 
Sign^cant epithets are employed, having tiieir root 
in tliis spring of. universal recognition, and are 
selected as descriptive-of the forms and characters of 
chemical research. 

A proper estimate of the superior value of the 
new 'nomenclature may be best obtained by com- 
parison, contrasting the new and old in juzta 
position ; and, we much mistake, if, while it throws 
the old terms into the back ground and the shade, 
it does not bespeak a ready acquiescence in favor of 
the new nomenclature. In this estimate and con- 
tract, amplification would be useless and uncalled 
for ; the selection may therefore be limited, and 
yet supply an ample specimen. Oil of tartar, oil 
of vitriol, butter of antimony, horn silver, sugar 
of lead, and cream of tartar, are terms idtogeti^er 
▼old of meaning and *' signify nothing/' Is 
9^ar of lead said to be descriptive of its peculiar 
sweetness? So are also the salts of ittria and 
glocina in a still liigher degree. Oil of vitriol and 
ml of tartar mislead by the adjunct ot7, as the 
ehemical constituents of oil are entirely absent. 
In. the term copperas we might consider copper to 
be present, and naturally enough expect to ^nd lead 
m " black lead ;" yet the former is a sulphate of 
uron, and the latter a compound of iron and carbon. 
Nor is this the worst of these antiquated and un- 
meaning epithets, for the unwary would little 
suspect a fatal poison under the gifted name of 
■'* acid of sugar." 

When we turn to the new nomenclature, a more 
welcome language presents itself; though it cannot 
be reasonably expected that we are able to apply 
terms critically descriptive of some invariable fea- 
ture, to all the principles and elements of chenncal 
vesearch. Could this indeed be effected, the struc- 
ture erected would be a durable monument of skill ; 
It would be stamped with a permanence which 
Bottling could by possibility destroy, and which the 
novelties of discovery could never efface. Chlorine 
and iodine are examples of this description — ^these 
names are fuU of meaning, and the features on 
which they are founded can never change. Chlorine 
as chlorine, whether simple as now considered, or 
hereafter proved to be compound, can never cease 
to be presented in a ffreen attire ; and iodine in the 
state of vapour will ever assume a violet color. 
Chlorine is derived from a Greek word signifying 
ffreen ; and iodine from a root implying violet. So 
far these names, therefore, are expressive and appro- 
priate. 

Oxygen is a species of elastic air or gas ; we do 
not, however, say that th& name conferred on it is 
critically correct, because it has no right to an 
exclusive monopoly of the term, which presumes it 
to be the acidifying principle; for though it be 
often connected with tiie production of acid formi| 



we find that there are acids, into the constitation of 
which oxygen does not enter; such as hydro- 
sulphuric, Jhydro-diloricy hydro-cyanic, hydro-iodic, 
and hydro-bromic adds. Indeed, tiiere are exam- 
ples wherein the base may form acids as well with 
hydrogen as with oxygen, as sulphur, iodine, &c. 
If sulphur be burnt in oxygen, stdphurous acid gas 
will be the product ; but if potassium be heated in 
this gas the oxygen will be abstracted from it, and 
tran&rred to the potassium, giving rise to the 
alkali caUed caustio potassa ; so that the combina- 
tion of the one base with oxygen forms an acid, and 
the other base, similarly combined, an alkali. 
Oxygen, however, in combination with metals, in 
minor proportionals, forms compounds, known 
under the general name of oxydess as oxyde of tin, 
or oijde of iron ; but as these proportionals are 
fixed and definite in quantity, the prefix pro (or 
proto,) or the prefix per^ are conjoined to denote 
the lesser or greater weight or measure of the 
combined oxygen. Iliese are the extremes, and 
the intermediate roace, or links, between them, are 
described by the Greek numerals deuto^ trito, &c., 
such as the deutoxyde of lead, or lead combmed 
with two determinate proportionals of oxygen; 
and tritoxyde of manganese, t or manganese is 
chemical combination witih three measures of oxy- 
gen. Sometimes the Latin numerals are used, as 
illustrated in the next paragraph. 

When sulphur combines with oxygen to form aa 
acid, having distinct and specific powers of acidity, 
that acid w^ have its title or distinction conformable 
with the amount or degree of acidification, and 
a simple change in the term will announce its 
nature. Hence sulphur-out and sulphn-rie adds, 
the former being the weaker degree of addity, and 
the latter the greater addity ; while the occarional 
use of the prefix hypo implies a still ini^ior 
proportional of oxygen, and of necesdty an inferior 
acidity. Thus Aypo-sulphurous acid is a compound 
of 100 vapour of sulphur and 25 of oxygen, wlule 
sulphurous add is composed of 100 sulphur and 
100 oxygen, ^ypo-sulphuric add consists of 100 
sulphur and 125 oxygen ; and sulphuric add 100 
sulphur and 150 oxygen. Combinations of tiie 
former with alkalis, earths, [or metallic bases, 
would be hypo8ulph-t/e» ^r sulph-t/e», as hypo- 
sulphate of potassa; sulphite of lime, and sul- 
phite of iron. In the latter case, we have hyposulph- 
atea or sulph-afet, as hyposulphate of magoMia, 
and sulphate of manganese; while deuto-sulphate 
of manganese points out the combination of sulphn» 
ric add ; with the deutoxyde of that metaL When 
hydrogen is concerned in tiie add diange which 
supervenes, hydro is the opposite prefix, as hydro- 
cyanic acid ; as oxy is, in cases where oxygen is 
connected — ^thus oxyiodic add. Measures of the 
combined acid have in like manner diatincdVe 
prefixes as descriptive of quantity. Carbonate or 
chromate is descriptive of the neutral salt ; ^'car- 
bonate of magnesia, and ^'chromate of potassa 
yield us the specific information that the former is 
composed of two proportionals of carbonic add, 
united with the earUi called magnesia, and the 
latter, two of chromic add, combing with potassa* 
We have also dtnoxalate, /«/raoxalate and jy«n/oxa- 
late of potassa, or potassa combined with two, 
four, and five proportionals of oxalic add. Hydrate 
is a term applied to express the combmation of 
water with a metallic oxyde ; hence we say hydrate 
of lime, and hydrate of copper. It is substituted 
for the word hydro^oxyde. An anhydrous salt 
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impliM the abfenoe of water of crystallization or 
composition. Combinations of carbon, snlphnr, 
phosphorus, &c., not being acidified, are termed 
carbortfo, utdphnrets, or pho8phar«/«, in general 
terms, or specificallfi proto-solphiirets, per-car- 
burets, &c. 

In some instances triple talU are formed. In 
this case the term applied must express the com- 
bination ; and as one of these may act in concert 
with the acid, and not form a double hate, we say 
soda-mnriate of gold; soda-muriate of rhodium; 
Ammonia-snlphate of potassa ; baryta-sulphate of 
platinum; ferro-cyanate of potassa: potassa-sul- 
phate of nickel ; and so on. In the salts of the 
earth, called ghidna, tliere is a eulphate and a 
eeequitulphate. The hitter prefix denotes an added 
proportional of base; thus, tiie fM^tiisulphate of 
glucina consists of 100 proportionals of sulphuric 
acid and 98.4 of glucina, whereas the sulphate is 
composed of 100 of acid and 64.1 of base. 

This brief description must speak powerfblly in 
fetor of the new language of chemistry, of which 
a few examples, howerer imperfectly explained, 
or limited in number, afford ample proof that, in 
reference to expressiye simplicity and usefulness, 
there can be no just comparison l>etween the new 
and the old nomencliature. 

iVb/«.— The lift of the old and new names of 
chemical substances will appear in on early Number. 

MISCELLANIES. 

Receipt for Megilph. -— Take eight ounces of 
sugar of lead, and eight ounces of rotten-stone ; 
grind them together as stiffly as possible in linseed 
oil; then take sixteen ounces of white wax, and 
melt it gradually in an earthen pipkin, and when it 
is (laid, pour in eight ounces of spirits of turpen- 
tine ; mix this well with the wax, and then pour the 
conteuts of the pipkin on the grinding ston^ to get 
cold ; when cold, grind the rotten-stone and sugar 
of lead with the wax and turpentine, and it will 
form an excellent megilph, which will keep for 
years : if too hard for use at any time, add to it, 
as wanted, a little linseed oil. 

Eaey Method of taking a perfect Copy from a 
Print or Drawing, — Take a piece of clean Ian thorn- 
horn ; lay it upon, the print or picture you wish to 
take off; then with a crow-quill, dipped in Indian 
ink, draw every stroke of the outline upon the horn ; 
when dry, breathe upon that side of the horn whereon 
you have made your draft three or four times, and 
clap it directly on a damp piece of clean white 
paper, with the drawn side downwards ; then, 
pressing it hard with the palm of your hand, the 
drawing will stick to your paper, and the horn come 
off clean. 

This method is commonly practised by artists, 
and especially engravers, with a fine kind of hard 
and glassy paper, called horn paper, which is to be 
bought at an artist's colorman's in Oxford Street. 
The engravers scratch every line which is visible 
through the paper, and then rub red lead or red 
ochre over the whole ; when reversed, it leaves the 
color on the gionnd laid on the copper plate beneath, 
in the finest possible lines — infinitely finer indeed 
than the lines made by the, pen, especially as these 
spread by the pressure used in transferring. 

To Clean Marble^ Jaaper^ Porphyry ^ ^c— Mix 
up a quantity of the strongest soap lees with quick 



Hme, to the consistence of milk, and lay it on ^ 
stone, &c., for twenty- four hours, dean it afttr« 
wards, and it will appear as new. 

This may be improved by rubbing or polishing it 
afterwards with fine putty powder and olive oil. 

To Clean Pictures, — Having taken the picture 
out of its frame, take a clean towel, and, midcing it 
quite wet, lay it on the face of your picture, 
sprinkling it from time to time with clear soft water ; 
let it remain wet for two or three days : take the 
dotii off and renew it with a fresh one ; after wiping 
your picture with a dean wet sponge, repeat the 
process tOI you find all the £rt soaked out of your 
picture ; then wash it well witii a soft sponge, and let 
it get quite dry : rub it with some clear nut or Un- 
need o&, and it will look as well as when fresh done. 

Weight qf 8team,^&tea,m is 1800 times Ughtei 
than water — ^that is, a given portion of water will, 
in the form of steam, occupy 1800 times the space 
it did before. 

To make an Image that ehait alwaye stand 
upright in a Glass Globe ftM qf ira/er.^Make the 
lower part of the image of a man of wax, and the 
upper part of wood ; tiien paint the figure all over 
with oU colors, and put it in a suspended glass 
globe. After the figure is put in, then, whiclMver 
way the globe is turned, the image will stand upright 
in the middle. 

Native Country qf Maize, — Roulin, Hnmooldt, 
and Bonpland, have noticed this plant in its native 
state, in America, and have hence concluded that it 
was originally derived from that country. Michaud, 
Dam, Gregory, and Bonafous state, that it was 
known in Asia Minor before the discovery of Ame- 
rica. Crawford, in his History of the Indian 
Archipelago, tells us, that maize was cultivated by 
the inhabitants of these islands, under the name of 
djagoungy before the discovery of America. In the 
Natural History of China, composed by Li-Chi Tchin. 
towards the middle of the sixteenth century, an exact 
figure is given of maize, under the title of la^hoU' 
cha ; and Rifaud, in his '* Voyage en Bgypte, &c., 
from 1805 to 1807," discovered this grain-in a sub- 
terraneous excavation in a slate of a remarkably 
good preservation. M. Virey, however, refotea these 
stateoiients, by shovnng, that these authors have mis- 
taken the holcus sorghum for maize, and that the 
maize of Rifiiud is the holcus bieolor, a native of 
Egypt, according to Delile. Where maiie occurs 
in the East, there is no proof of its having been 
carried there previously to the discovery of America. 

QUERIES. 

125— AVhat is Mr. Bobertn's proeeis for pnsenriog animal 
budiei ^-—Amvoered on page 812. 

126 — Would an electrical machine made with a lekinons 
plate, instead of one of glass, be eifecttve }^^fmpered on 
page 27. 

127— Requested, tne result of any experiments wpoa tiie 
effect of medicated earths, or the coloration of flowers ?— 
Answered on page 413. 

128— Is it possible to produce a oiue dahlia, or a scented 
dahlia, and if so, what chance la there of its color, or scMt, 
remaining permanent ?—wtfn*«'«'e<i on^page 413. 

129 How is horn to be dissolved, or redncea to a gelati- 

nons substance l—AnMtoered on page 271. 
' 130— How U the multiplication of the figures m the magic 
lanthom produced ? — ^Does not our correspondent allade to so 
exhibition called the dance of witches? If so. the magic 
lanthom is not used at all. We believe the secret is whoily 
confined to four or fire persons : it shall be inserted io oar 
next Number. _ ^ . . .. . 

131 .What is the preparation of sympathetic inksf — 
Amwered on page 244. 



i^Knox.— Prinled by D. Fkanois, «, White Horse Lane. Milt End.— PobUabed by W. BaniAiv; U, Patemoitw Ram 
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THE DANCE OP WITCHES. 

Ov all the optical deceptions which haTe formed 
the labject of public exhibition, no one, with, 
perhapi, the exception of the phantatmagorea, 
has occasioned more amusement and astonishment, 
than that once shown by Mr. Henry, at the Adel- 
phi Theatre ; and afterwards by a Mr. Schmidt, at 
Leicester Square, called ** The Danee qf Witchet," 
or '* T%e banc9 qf Monkeys,'* according as one 
or other of these was made the subject of the 
pictures. The manner in which the deloiion was 
caused, was a complete puxzle, and to this day has 
never been explained, if guessed at, and the prin- 
ciple known to be one object illuminated by several 
lights, and thus multipUed — still the imitation of 
all the effects seen failed when attempted to be 
practised by others. 

The following is a plain description of the whole 
Tery simple apparatus, and manner of working it, 
which we give the more readily knowing it to be 
•exact and true, and believing &at there are a very 
fiw persons in the whole kingdom who can perform 
it, though it is an exhibition in the highest degree 
■amusing, and may readily be shown in a private 
apartment, especially where folding doors open 
from one room into another. 

Provide a medium, or screen, made of tissue 
paper — ^it should be the size of the room, and hung 
^p in the same manner as the curtain of a theatre, 
BO that the operator may have a space of six or 
eig^t feet on one side of it, and the audience on 
the other. If not made of the size of the room, 
it should be surrounded on all sides with some 
sheeting, or something similar, to prevent any one 
^fh)m looking behind it; it should, however, be 
six feet at least in diameter; and if for public 
exhibition at least double Jthis. On the operator's 
side of this screen hang up the witch curtain, 
previously made ^us :^-Get a pieee of thick can- 
vas of the requisite size of the room, and paint it 
black on both sides, or else cover it with thick 
brown paper, so that no light can penetrate it in 
any pifft: then cut out in the centra of it seven 
holes, (as represented in figure 2,) and «over these 
holes with the figures of witches, cut out on paste- 
board, (as seen in figure 3 ;) the bars, or bands, 
being Irat to strengthen the figure, as wdl as to give 
a Utue shape to the outline. Now fasten to each 
figure a flap, or cover, of pasteboard, larger^ than 
the figure itself. It must be fixed to the curtain by 
m hinge of rag, at the bottom of the hole it is in- 
tended to cover. These flaps must be fisstened up 
by a single .pin at the top, so that when pulled out 
•auddenly the flap shall faU down, and discover the 
figure beneath. A side section of,tiie medium and 
curtain is seen in figure 4, where one of the flaps is 
apparently falling. Next prepare two sticks, and 
a cross with a short handle to it, (as represented in 
£gure 5,) with holes in them io contain some thick 

Fiff, 5u 




wax tapers, made thus :— Take a tiqper as sold at 
the shops, unfold it, cut it into six equal lengths, 
and twist them together, with a bit of common 
candHewick cotton in the middle of them, cut it 
into pieces about two or three inches long, of whidi 
there should be fifteen in number; five for tiie 
cross— six for the two sticks— and four to be hdd 
in the hand. All that is requisite is now ready, 
except that the tapers may light easily when wanted, 
they may be burnt for a minute, and the tips then 
touched with spirits of turpentine. 

To manage the -exhibition, and for which an 
assistant is requisite, proceed as follows: — Light 
four of the tapers, which hold together in the 
hand— direct the assistant to loosen the centre flap, 
which falling down suffers the Ught to shine through 
the picture of the witch upon the front screen, but 
no where else. One witch will only be seen upon 
it. Give your assistant two of these candles, and 
there being now two Kgbts, two witches will be seen. 
Let each of you take one in each hand, and four 
witches will be seen. As the hands are moved 
about so will the figures : and let it be observed, 
that it is always necessary that the assistant should 
exactly imitate his master in the motion of his 
hands, &c. Then the sticks being within reach, 
take one of them, and light the three candles upon 
it, being careful to blow out your own candles as 
tiie others are lighted. You will thus have three 
candles, your assistant two — ^therefore five witches 
will be seen. The other person lighting those on 
his stick six witches are visible. Hold both sticks 
in your own hand, horizontally above your head, so 
that the candles are equally distant from each oUier 
—turn yourself round, holding the candles quite 
still relatively to each other, and the six witches 
will appear to maroh aroimd a centre. While this 
is doing the assistant should get ready to light the 
candles on the cross: these being lighted rapidly, 
and the others extinguished, hold the cross hori- 
zontally, and a line of five witches will appear; 
hold] it vertically, and a circle of them, with one 
in the centre, will be visible: turn the eross 
round, and so will the witches move. Let the 
assistant open alternately the various other flaps, 
and so many groups will start into view, all having 
the same motion, which may be infinitely varied by 
the motion given to the cross.; and if a second 
cross be used at the same time, the apparent con- 
fusion will be indescribable and highly amusing. 

The figure 1 represents seven groups, made by a 
cross of six arms. The dimensions of the various 
parts are as follows;— Distance between the me- 
dium and witch ^curtain is 2 feet 7 inches. The 
centre figure is 5 feet from the ground — ihe figures 
about two feet from each other, and about 1 foot 
high, llie sticks 4 feet 11 inches each, and the 
arms of the cross 2 feet from the centre outwards. 
These lengths were taken from Mr. Henry's 
^gnid apparatus, but for private view mui^ 
•mailer dimensions may be adopted. By substi- 
tuting paintings on glass for the pasteboara figures, 
color and greater delicacy is acquired. Also, the 
magic lanthom may be combined with it with 
effect; suppose the central figure to be that of a 
fiddler, shown by the magic lanthom, and only 
moveable as to its arms, and around it several 
groups of dancing dogs or monkeys, made with ^ 
(ffoss, and the effect would be much enhance^ 
The figures themselves also might easily be made u 
move by means of strings. "^ 
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CABMINE. 

Caiuuks is, aeoording to Pelletier and CaTenUm, 
m triple compound of tbt coloring labttance, and 
an animal matter contained in cochineal, combined 
with an add added to effect the precipitation. 
The preparatioBT ef this article ia ttill a mystery, 
l)ecaii8e upon the one hand, its consumption being 
Tery limited, few persons are engaged in its manu- 
facture, and upon the other, tiie raw material 
being costly, extensive experiments on it cannot 
be conveniently made. Success in this business 
is said to depend not a little upon dexterity of 
manipulation, and upon knowing the instant for 
arresting the further action of heat upon the 
materials. 

There is sold at the shops different kinds of 
carmine, distinguished by numbers, and possessed 
of a corresponding value. This difference de- 
pends upon two causes, either upon the proportion 
of alumnia added in the precipitation, or of a cer- 
tain quantity of vermillion put in to dilute the color. 
In the first case the shade is psler, in the second, 
it has not the same lustre. It is always easy to dis- 
cover the proportion of the adulteration. By avail- 
ing ourselves of the property of pure carmine to 
dissolve in water of ammonia, the whole foreign 
matter remains untouched, and we may estimate its 
amount by drying the residuum. 

To make Ordinary Carmine, 
Take 1 pound of cochineal in powder ; 

3 drachms and a half of carbonate of potash; 
8 drachms of alum in powder ; 
3 drachms and a half of fidi glue. 

The cochineal must be boiled along with tlie 
potash in a copper jsontaining five pailfiils of water 
(60 pints ;) the ebullition being allayed with cold 
water. After boiling a few minutes the copper 
must be taken from the fire, and placed on a 
table at such an angle as that the liquor may be 
conveniently poured off. The pounded alum is 
then thrown in, and the decoction is stirred, it 
changes color immediately, and inclines to a more 
brilliant tint. At the end of fifteen minutes the 
cochineal is deposited at the bottom, and the bath 
becomes as clear as if it had been filtered. It 
contains the coloring matter, and probably a little 
alum in suspension. We decant it then into a 
copper of equal capacity, and place it over the 
fire, adding die fish-glue dissolved in a great deal 
of water, and passed through a sieve. At the 
moment of ebullition, the carmine is perceived to 
rise up to the surface of the bath, and a coagulum 
is formed, like what takes place in clarifications 
with white of egg. The copper must be imme- 
diately taken from the fire, and its contents be 
stirred with a spatula. In Uie course of fifteen or 
twenty minutes the carmine is deposited. The 
supernatant liquor is decanted, and the deposit 
must be drained upon a filter of fine canvas or 
linen. If the operation has been well conducted 
the carmine when dry crushes readily under the 
fingers. What remains after the precipitation of 
the carmine is still much loaded with color, and 
may be employed very advantageously for car- 
minated lakes. 

By the old Grerman process carmine is prepared 
by means of alum without any other addition. 
As soon as the water boils the powdered cochineal 
is thrown into it, stirred well, and then boiled fbr 
six minutes; a little ground alum is added, and 
the boiling is continued for three minutes more; 



the vessel is removed from tiie fire, the Hguor is 
filtered, and left for three days in porcelidn ves- 
sels, in the course of which time a red matter 
falls down, which must be separated and dried in 
the shade. This is carmine, which is sometimes 
previously purified by washing. The liquor after 
three days more lets fall an inferior kind of car- 
mine, but the residuary coloring matter may also 
be separated by muriate of tin. 

The proportions for the above process are 580 
parts of clear river water, 16 parts of cochineal, 
and 1 part of alum ; there is obtained froni li to 
2 parts of carmine. 

Another Carmine' with tartar, ^To the boiUng 
water the cochineal is added, and after some time 
a little cream of tartar; in eight minutes more 
we add a little alum, and continue the boiling for 
a minute or two longer. Then take it from the 
fire, and pour it into glass or porcelain vessels, 
filter and let it repose quietly till the carmine falls 
down. We then decant and dry in the shade. 
The proportions are 8 pounds of water, 8 oz. of 
cochineal, i oz. of cream of tartar, f oz. of alum, 
and the product is an ounce of carmine. 

Procete qf Madame Cenette of Ameterdam, with 
salt of sorreL—Into six pails of river water, boil- 
ing hot, throw two pounds of the finest cochineal 
in powder, continue the ebullition for two hours, 
and then add 3 oz. of refined saltpetre, and after 
a few minutes 4 oz. of salt of sorrel. In ten 
minutes more take the copper firom the fire, and 
let it settle for four hours; then draw off th-^ 
liquor with a syphon into flat plates, and leave it 
there for three weeks. Afterwards there is formed 
upon the surface a pretty thick mouldiness, which is 
to be removed dexterously in one pellicle by a slip of 
whalebone. Should the film tear and ftagments of 
it fall down, they must be removed with the utmost, 
care. Decant the supernatant water with a syphon^ 
the end of which may touch the bottom of the vessel^ 
because the layer of carmine is very firm. What- 
ever water remains must be sucked away by a glass 
tube. The carmine is dried in the shade, and has aa 
extraordinary lustre. 

Carmine by the ealt qf tin, or the Carmtne qf 
China,— BoU. the cochineal in river water, adding 
some Roman alum, then pass through a fine doth 
to remove the cochineal, and set the liquor aside. 
It becomes brighter on keeping. After having 
heated this liquor, pour into it dirop by drop a so- 
lution of tin till the carmine be predpitated. The 
proportions are one pailful of water, 20 oz. of cochi- 
neal and 60 grains of alum, with a solution of thi 
containing 4 oz. of the metal. 

To revive or brighten Cflrmtne.— We may brighten 
ordinary carmine, and obtain a very fine and dear 
pigment, by dissolving it in water of ammoma. 
For this purpose we leave ammonia upon carmine 
in the heat of the sun, till all its color be extracted, 
and the liquor has got a fine red tinge. It must 
then be drawn off and predpitated, by acetic add 
and alcohol, next washed with alcohol, and dried. 
Carmine dissolved in ammonia has been long 
employed by painters, under the name of liquid car- 
mine. 

Carmine is the finest red color which tiie painter 
possesses. It is prindpally employed in mfaiiaturo 
pamtmg, water colors, and to tint ^<^ °®]^^']Jj 
because it is more transparent ^^"^ *■ ^ **. mm 
colors. 
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DISTILLATION. 

fReittmed from page 207, and concluded.j 

Wi have already, in the former papers upon this 
flttbject, defloribed the apparatus and process of dis- 
tillation. It remains now to analyze some of the 
products of the operation, particularly those which 
are called ardent spirits, such as brandy, hollands, 
gin, cordials, &c. ; and we give the following re- 
marks, as wdl as those which have preceded, as the 
result of practical experience ; and, ^rst, as to spirits 
qfwirUt pure spirit^ or alcohol ^ which is the spirit 
produced by the vinous fermentation, purified from 
all oils, acids, smoky flavor, and water, with which 
it is at first contaminated and weakened. To obtain 
it absolutely pure, it mu^t, after being distilled as 
highly as possible, have put into it red hot potass, 
or muriate of lime, wluch 'absorbs the remaining 
Water, leaving the spirit pure. To be used, how- 
ever, for ordinary purposes, it is never required as 
strong as this. Af^eh raised to the highest possible 
strength, by means of distillation, it will still con- 
tain nearly a fourth part water. To test it, the dis- 
tillers and publicans use an instrument, called a^ 
hydrometer J which enables them to tell accurately 
the real quantity of spirit contained in any mixture 
of spirit and water, though if sugar, oil, &c., be 
added, the hydrometer is baffleii and usele^. Hie 
greatest consumption of spirit of wine is by the pub - 
ucans, for making such liquors as peppermint, 
noyeau, &c. By the hatters and v%u*nish mlakers 
lor the solution of copal and other gums. By the 
perfumers for essences; and by the chemists for 
tinctures. The usual popular way of tryitig the 
strength is to shake up a little in a phial— If the 
head, or froth, subsides instantly, it may be pre- 
sumed very string, or otherwise, in proportion to 
ihis subsidence. Jt is customary also to cover a 
little gunpowder with some spirit, set fire to the 
latter, and if it wholly bums away without firing 
the gunpowder the spirit is weak ; if it fires the 
powder, it is known to be of adequate strength. 

Brandy, French and British. In the process of 
the wine manufacture in France, Spain, &c., the 
wholjB of the grapes, sometimes stalks and all, are 
boileid, strained, and pressed. The juice fermented 
becomes wine — the skins, &c., left on the strainer 
are also suffered to ferment, and being distilled form 
brandy. This is re-distilled only once more, and 
thc«i comes to us as an article of consumption, of 
considerable strength, and still loaded with the 
I ^ I N.jpecuKar flavor of this grape. It is, as all liquors 
pl^^ng from the still are, colorless, like water, the 
broVnr^t^t being afterwards given to it by burnt 
sugar. Not having the above means we never can 
make in this country brandy equal to that of 
France, and the law interferes to prevent the ap- 
plication of those resources which are partially 
open to us. We might, were it not for this, 
ferment the dried grapes which are imported, and 
thus add to our malt spirit a partial brandy flavor — 
J[)ut this the excise prevents. The British brandy 
flavor is at present given by orris root and iweet 
•pints of nitre. 

Rufn, Arrack, and Hollands. — Remarks a&aldgous 
to the above will apply to these and some other 
•pints. For some of them we have not the mate- 
nals — others we are not allowed to manufacture by 
tne only means which can be successful. For rum, 
the sugar CaAes are first crushed, then boiled, and 
partially refined and crystallized. The refuse c^ the 



I bruised canes, the impurities of the sugar, and the 
sweepings of the sugar houses, mixed with water, 
soon ferment. The liquid taken up mto tiie s^ 
worked off, and afterwards agaan distilled, yi^ds 
turn. A process, similar to that of the English 
malt dibtiUer, using rice as a staple, produces 
arrack. Adding juniper berries, in requisite quan- 

; ^^1 to grain, fermenting them together, and dis.> 
tilling more or less is the manner of making 
hollands. Here we cannot ferment them together » 
and are Obliged to be content with gin. 

And what is gin ? Morally, it is that wfaicSi bnilditf 
up public-houses like palaces; and which pulls 
down the comfortable home of the English labourer 
to a den of squalidness and want— ^wMdi fills our 
courts with misery, and our streets with vice : it is 
that which debilitates the constitution of body and 
of mind, and which yearly dooms thousands of the 
inhabitants of this island to disease and premature 
death. Politically, it is that which yields a revenue 
of nearly tiiree millions pounds per year^ — which 
extends in quantity to almost eight million gi^ona 
— which, if it were formed into a canal, iO feet wide 
and 5 feet deqp, would reach no less than fiVe miles. 
If put into casks of the usual size, (120 gallons,) 
and shape, and these placed end to bud in a line, 
that line would extend 600 miles, and were it 
possible to place it into twenty casks, each of these 
would be of the height of St. Paul's Cathednd. 
Scientifically speaking, gin is merely a compound 
of spirit and water, 'flavored by juniper berries, co« 
riander seed, orange peel, and angelica root, and 
sweetened afterwards by sugar. A compound sudi 
as this is wholesome, if not beneficial, and covld 
gin be procured thus from the publicans by the 
lower orders of people, its moderate use could 
scarcely be objected to on the score of health ; but 
it cannot and is not to be had thus. We could give 
an account of admixtures almost incredible — of 
gin made without any one of the above materialg 
except, indeed, sugar and water. Que ingredient 
is added to communicate a fictitious strengtii, and 
this is sometimes cayenne pepper ; but mere fre- 
quently another, and infinitely more injurious 
ingredient, an insect poison of deadly maHgnity. 
Another poison is added to increase flavor, and as if 
this were not enough, a third equally deleterious 
liquid is added, expressly for the purpose of exdting 
thirst, that the regular gin drinker inay rtqture a 
second potion almost as soon as he has swallowed 
(^e first. This T(re kQOw to he true, strange as it 
may seeem, and would give the whole secrets, but 
are fearful that such might induce, further adultera- 
tion rather than repress that which at present 
exists. 

Cordials. — Little remains to be said en tiiese 
liquids. They are made without distillation, except 
that pure spirit forms part of their composition. 

Noyeau is made by boiling bitter almonds, or 
ahnond cake, (this is the cake left after almond oil 
has been extracted from the nuts : it is imported 
Tor this purpose, and also much used by pastry* 
codes, &c., it having the same flavor as almonds, 
and being cheaper,) In water, adding a little spirit, 
und plenty of loaf sugar to it afterwards. 

Usquebaugh is a celebrated cordial, made of many 
flavoring ingredients, added to spirit. To make 
it, take of nutmeg, cloves and cinnamon, each one 
ounce — the seeds of anise, carraway, and coriander, 
Sach two ounces — liquorice root, four ounces, and 
bitter almonds, two ounces : bruise all these, pour 
upon them otie f^aSUm and a half of strong spirit — 
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after sonldng two day», poor it olT dear, and add 
sugar and water. 

Batifia, Bsiighn, Marasqvin, Cherry amt JCdUp- 
berry Brandy, Hfv, Sfc», are made from Iha jirice ef 
fruits preserved in brandy, and flavored with angar, 
and occasionally i^cea. Also, 1^ oor^tials, oaUed 
p€pperminif €l<toes, AjmtMe^d, CUmmmm, CTarrc^ 
way. Lavage, ^. Sfc, «s w^ as the awecit 'essencea 
of rose, lavender, 4tc., are merdy a dean and pore 
apirit, impregnated wi& the flavoring oil, or they 
may any of them be made by distilting the tpices, 
aeeds, flowers, &c., with spirit, ^^lich brings bnt the 
essential oil. tf made by mere mixture about one 
ounce of oil is allowed to ten gallons of sj^t f(fe a 
cordial, but there should be neariy ten 4imea this 
for strong and fine lavender water. 

CAUSES OF THE SURF AND SWELLING 
OF THE SEA. 

Trs surf Or swell and breaking of the 'sea, some* 
times forms bat a single range along ^e shore, 
and at dthers three or four behind one another, 
extending periiaps half a mile out to sea. Hie 
surf be^ns to assume its form at some distance 
from the place where it breaks, gradually accumu« 
lating as it moves forward, till it attains, not 
uncommonly, in .places within the limits of the 
trade-winds, a height of fifteen or twenty lieet, 
when it overhangs at top, and falls like a cascade 
with great force and a prodigious noise. Countries 
where surft prevail require boats of a particular 
construction very different from the greater part 
of those which are built in Europe. In some 
places Wfs are great at high, and in others at low 
Water ; but we believe they are uniformly most vio- 
lent during the spring-tides. 

It is not easy to assign the cause of surfs. That 
they are affected by the winds can hardly be 
questioned; but that they do not proceed from 
the immediate operation of the wind in the place 
where they happen, iS evident from this circum- 
stance, that the surf is often highest and most 
Vitdent when there is least wind, and vice versa. 
On the coast of Sumatra the highest are experien- 
ced during the south-east monsoon, which is never 
mttended with such gales as the north-west. As 
they are most general in the tropical latitudes, 
Mr. Marsden, who seems to have paid much 
attention to ^e subject, attributes them to the 
trade-winds which prevail at a distance from shore 
between the parallels of thirty degrees north and 
•outh, whose uniform and invarialUe action causes 
a long and etfnstant swell, that existo even in the 
calmest weather, about the line, towards which its 
direction tends from either side. This swell, when 
^ squall happens or the wind freshens up, will for 
the time have o^ier subsidiary waves on the ex- 
tent of its surface, breaking often in a direction 
contrary, and wliich will again subside as a calm 
returns, without having produced on it any percep- 
tible effect. Sumatra, tiiough not continus^y ex- 
posed to the south-east trade-wind, is not so 
distant but that ito influence may be presumed to 
extend to it ; and accordingly at Poole Presang, 
near the southern extremity of the iistod, a 
constant southerly sea is observed, even after a 
strong north-west wind/ This incessant and 
powerfol swell rolling in from an ocean, open even 
to the pole, seems an agent adequate to the pro- 
"digioiia efibets produced on the coast; whilst its 
very sise contributes to its being overlooked. It 



reconeOes. ahnosC all the diffioidtiae wfaidi tins 
phenomena seems to present, and in partioalar it 
accounts for tiie decroase of the surf daring die 
north-west monsoon, the loetl whid then coontsr- 
acdng the operation «f the genend one; and tt Is 
corroborated by an observation, that the muh on 
the Sumatran coast ever htg^ to break at their 
southern extreme, the motion of the sweH not 
being perpendicular to the itireetion of the shoM. 
This explanation df the phenomeiMi is certeinly 
plausible ; but as the author candidly aelmowladgaB 
olfactions mi^ be urged to it. The trade-iwinds 
and the swell occasioned by them are remaihably 
steady and fmifnrm ; but the surfb are unndi 'the 
reverse. How then comes a untform cause to 
produce -unsteady effects ? 

In the opinion (ji Mr. Manden, it produces no 
imstsady effects. The ineguterity of tiie surfti 
he says, is perceived oniy within tke mnoter 
limits of the tradcni^ds. But the equatorial 
parts of the earth performing thdr diumid sevohi* 
tion with greater velocity than the rest, « ki^ger 
circle being described m the same time, the waters 
thereabout, from the stronger aentriAigal force, 
may be supposed more buoyant; to feel lass 
restraint from the sluggiiAi prjnoiple of matter ; to 
have less gravity; end therefbre to be more 
obedient to extenial impukes of eveiry kind 
whetlier from the winds or any ether oaqsa. 



FANCY WOODS. 

Eybn at a comparatively earlj stage of the erts, 
maiddnd appear to have made use of tin bright or 
variq^ated colors of wood, to give beauty -both to 
their dwelHngs and their fnmkure. The temple 
built by King Solomon was overlaid on the inside 
with boards of cedar: — ''All was cedar; there 
was no stone seen ;** and among the most andent 
specimens of ornamental furniture that are to be 
met with, we find that attempto have been made to 
beighten the effect by the contrast of vwious kinds 
of wood. Although, both in the matoials and 
the designs, tiiese are inferior to the prodoetiona 
of modem art, many of the cabineto wUch are still 
preserved have mudi higher daims to notice tiian 
their mere antiquity. 

In aU these works a veaeer or thin plate cf tte 
fancy wood is laid down in glue, upon a surfiua df 
a plainer description. This process is of course 
cheaper than if the whole work were 'made of the 
solid frncy wood. The beauty of ftiney wood arises 
in many sorte from ite being eross-grateed, tr pre- 
senting the fibres endways or oblk^uely to the suiu 
face. These different positions of tlw fibres, as 
weU as their different colors in grained woods, give 
a douded and mottled variety to the surface ; and 
when some of tiie parte are partially transparent, 
as is the case with fine mahogany, thesuHSBce gives 
out a play of different tinto, as the obsenrer dufts 
his place, or the light fiedls upon them. 

In the earlier stages of the art of cabinet 
making, and bdbre the foreste of the tropical re- 
gtons had been explored fbr those beautifrd woods 
whidi have since added so mudi to the eleganee of 
modem fhmiture, the veneering «ml onnaaenting 
were in woods of hative growSi. None of tliese 
have the deep and warm tinte of the finest of the 
foreign; but the figures with which they are 
marked are often very beautiful. Hie yew, which, 
with ite other titnte, blends a certahi trace of pink 
or rose-color, and when it is gnaHed or knottv. 
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hif a Tery ridi appearance, was the wood used for 
tiie finest and most costly works. The common 
▼eseering timber was walnut ; but as that has but 
few of those yariegations, which are technically 
termed curlr, the works ornamented with it were 
rather deficient in beauty. The knotty parts of 
''poUard'' oaks, and ''pollard" efans, are much 
b^ter adapted for the purpose of ornament ; but as 
tiie grain of both is open, and as it is apt to rin, 
and as the earlier cabinet-makers were not so well 
acquainted with the art of yamishing, as those of 
modem times, the beauties of these woods were 
not turned to the proper account. 

* When mahogany was first introduced as a cabinet 
timber, it seems to hsTC been in the dark-colored, 
hard, and sMght-grained trees, which are now 
used for chairs, and other articles, in which the 
solid timber is preferred; and on that account 
mahogany was not much used in combination with 
other woods. When, howeyer, its great yalue was 
Imown — the ease with which it can be cut, the 
improyement that yamish giyes to its colors, the 
firmness with which it holds in glue, and the im- 
proyement which, when properly taken care of, it 
gains In time— -it was found that good mahogany 
was much too yaluable a timber for being used 
solid ; and it began to be employed as the staple 
JtimbcNT in yeneering. Other foreign woods, some 
of them lighter and others darker, were employed 
for borders and ornaments: but mahogany was 
used for the body of the work ; and when it became 
to be so used, a great reyolution was effected in the 
art of cabinet-miJdng. 

Mahogmnff is of uniyersal use for fiimitiHpe, hom 
the common tables of a yillage inn to the splendid 
cabinets of a regal palace. But the general adop- 
tion of this wood renders a nice selection necessary 
for those articles which are costly and fashionable. 
The extensiye manufacture of piano-fortes has much 
increased tiie demand for mahogany, lliis musical 
Instrument, as made in England, is superior to that 
of any other part of Europe ; and English piano- 
fortes are largely exported. The beauty of the case 
forma a point of great importance to the manuf^p- 
turer. This circumstance adds nothing, of course, 
to the intrinsic yalue of the instrument ; but it is 
of consequence to the maker, in giying an adyen- 
titious quality to the artide in whidi he deab. 
Spanish mahogany is decidedly the most bMutifiil ; 
but occasionally, yet not yery often, ^e Honduras 
wood is of singular brilliancy; and it is then 
eagerly sought for, to be employed in the most ez- 
pnsiye cabinet-work. A short time ago, Messrs. 
Broadwood, who haye long been dbtinguished as 
makers of piano-fortes, gaye tlie enormous sum of 
-three thousand pounds for three logs of mahogany. 
These logs, the produce of one tre^, were each 
about fifteisn feet long and thirty-eight inches wide. 
They were cut into yeneers of eight to an inch. 
The wood was peculiarly beautifel, capable of 
receiying the highest polidi ; reflecting the light in 
tiie most yaried manner, like the surfeoe of a crys- 
tal, and, from the wayy from of the fibres, offering 
a different figure in whateyer direction it was yiewed. 
A new species of mahogany has been lately in- 
troduced in cabinet-work, which is commonly called 
Gambia. As its name imports, it comes from 
Africa. It is of a beautiful color, but does not 
retain it so long as the Spanish and Honduras 
wflM>ds. One of the peculiar excellences which is 
sought for by cabinet-makers, consists in what they 
call the curl — the direction which the darker parts 



take hi the «T«in of tiie wood. But tiie «««,, 
altiiough they introduce an auger before theyTT. 
log,aresddom enabled to determine, with rniA 
e«jcto«., the quaUty of tiie timber. Althourii 
m^^y has been so long known in commerS^ 

export the timber and those who purchase it in this 
countey; and thus it is generally a matter of chance 
wnetber the manufacturer may purchase a fine or 
an mferior commodity. The logs which procured 
■uch a laiige price as Messrs. Broadwood gaye for 
th«i, were particularly celebrated, and were brought 
to Ais country wiUi a knowledge of tiieir worth. 

The wood most in use for cabinet-work, next to^ 
mahogany, is RMe^wood. The name of tiiis species 
of wood IS derived firom its fragrance ; and it has 
long been known to tiie cabinet-makers of England 
and France. It was first introduced, it is said. 
from the isle of Cyprus ; tiiough the great supply 
now comes from Brazil. The widtii of tiie \on 
imported into tiiis country ayerages twenty-two 
inches, so tiiat it must be the produce of aeon- 
siderable tree. The wood is too weU known to 
require any description. The more distinct the 
parte are from the purple-red, which forms tiie 
ground, the more is the wood esteemed. It is 
ordinarily cut into yeneers of nine to an inch ; and 
is emi^oyed in tiiis way for aU tiie larger fumitnitr. 
sudi as tables; but solid for tiie legs of chairsl 
and cabinets. 

CContinued on pag$ 225,J 



FOILS. 

Foils are thin plates or leayes of metal that ans 
put under stones, or compositions in imitation of 
stones, when they are set, either to increase the 
lustre and play of the stones, or more generally to 
improve the color, by giving an additional force 
to the tinge, whether it be natural or artificial, by 
a ground of the same hue with the foiL 

There are two kinds of foils; one colorless, 
where the effect of giving lustre to the stone is 
produced by the polish of the surfeoe, making it 
act as a mirror, and, by reflecting the light, pre- 
vente the deadness which attends a duller ground 
under the stone, and brings it nearer to tiie effect 
of the diamond. The other is colored with some 
pigment or stain, either of the same hue as the 
stone, or of some other, which is is intended to 
change the hue of the stone in some degree ; thus 
a yellow foil may be under a green which is too 
much inclined to blue, or under crimson, where it 
is desired to have tiie appearance of orange or 
scarlet. 

Foils may be made of copper or tin. Silver 
has been sometimes used, and even gold mixed with 
it ; but the expense of either is needless, as copper 
may be made to answer the same end. 

Copper intended for foils is prepared by taking 
copper plates beaten to a proper thickness, passing 
them betwixt a pair of fine steel rollers very close 
set, and drawing them as thin as possible. They 
are polished with very fine whiting, or rotten- 
stone, till they shine, and have as much brightness 
as can be given them, and they will then be fit to 
receive the color. If they are intended for a 
purple or crimson color, the foils should first be 
whitened in the following manner : — ^Take a small 
quantity of silver, and dissolve it in oguqfifrtiM^ 
then put bite of copper into the solution, and 
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prec^tate the silTer ; which behig done, the flaid 
molt be poured off, and fresh water added to it, to 
wash away the other fluid; after which the sihrer 
ninst be dried and equal weight of cream of tartar 
and common salt ground with it» tdl the whole is 
reduced to a Tery fine powder. With this mixture 
the foils, slightly moistened, must be rubbed by 
tiie finger, or a bit of linen rag, till they are of the 
degree of whiteness desired. 

To color FoiU, — The colors used for painting 
foils may be used with either oil, water rendered 
l^ttnous by gum-arabic, size, or Tarnish. Where 
deep colors are wanted, oil is most proper, because 
•OHM pigments become wholly transparent in it, 
at lake, or Prussian blue; the yellow and green 
may be better laid on in yarmish, as these colors 
may be had ia perfection from a tinge wholly 
^SBolved in spirit of wine, in the same manner as 
in the case of lacquers ; and the most beautiful 
green is to be produced by distilled verdigris, 
which is, apt to lose its color and turn black with 
oiL In common cases, however, any of the colors 
may be, with the least trouble, laid on with isioglass 
size, in the same manner as the glazing colors used 
in miniature painting. 

Ruby Colors. — ^For red, where the ruby is to be 
imitated, a little lake is used in isinglass size, 
carmine, or shell-lac varnish, is to be employed, if 
the glass or paste be of a full crimson, verging to- 
wards the purple ; but if the glass incline to the scarlet, 
•or orange, very bright lake, not purple, may be used 
alone in oil. 

Garnet Red. — For the garnet red, dragon's blood 
^Gssolved in seed-lac varnish may be used ; and for 
the vinegar garnet, the orange lake, tempered with 
shell-lac varnish, will be found excellent. 

Amethyst. — For the amethyst, lake, with a little 
Prussian blue, used with oU, and very thinly spread 
on the foil, will answer. 

Blue. — For blue, where a deep color, or sapphire 
is wanted, Prussian blue not too deep should be used 
in oil, and be spread more or less thinly on the foil, 
according to the lightness or deepness of the color 
required. 

Etigle Marine. — For the eagle marine, common 
verdigris, with a little Prussian blue, tempered in 
shell-lac varnish. 

Yellow. — ^Where a full yellow is desired, the foil 
may be colored with a yellow lacquer, laid on as for 
other purposes. For light yellows, the copper 
ground of the foil itself, properly burnished, will 
be sufficient. 

Cireen. — For green, where a deep hue is required, 
the crystals of verdigris, tempered in shell-lac var- 
nish, diould be used i but where the emerald is to 
be imitated, a little yellow lacquer should be added, 
to bring the color to a truer green, and less verging 
to the blue. 

Other Colors. — The stones of more diluted 
color, such as the amethyst, topaz, vinegar-garnet, 
and eagle marine, may be very cheaply imitated 
by transparent white glass or paste, even without 
foils, lliis is to be done by tempering the colon 
above mentioned with turpentine and mastic, and 
paintiBg the socket in which the counterfeit stone 
is to be set with the mixture, the socket and stone 
itself being previously heated. In this case, how- 
ever, the stone should be immediately set, and the 
socket closed upon it before the mixture cools and 
grows hard. The orange lake, mentioned under the 
head of garnet red, was invented for this purpose, 
in which it has a beautiful effect, and has been used 



with great success. The color it produces it tint 
of the vinegar-garnet, which it affordt with great 
brightneu. , 

The colors before direeted to be used iii <^ thoMd 
be extremely well ground in oil of turpentine, and 
tempered with old nut or poppy-oil ; or, if time can 
be given for their drjring, with strong fst oil, dilu- 
ted with spirit of turpentine, idiich will gain a fine 
polish of itself. The colon used in varnish should 
be likewise thoroughly well ground and mixed ; and 
in the case of the dragon's blood in the seed-lac 
varnish and the lacquer, the foils should be warmed 
before they are laid out. All the mixtures should 
be laid on the foils with a broad soft brush, which 
must be passed firom one end to the other, and no 
part should be crossed, or twice gone over, or at 
least not tiU the first coat can be dry, when, if the 
color do not lie strong enough, a second coat may 
be given. 

CASTING MEDALLIONS in SULPHUR, &c. 
(Resumed from page 214, oaif eoneluded.J 

The process of making sulphur moulds and plas- 
ter casts, already described, will suggest the general 
directions to be given in making sulphur coins, me- 
dals, gems, &c. The moulds are to be made of plat- 
ter of Paris, cast from the original objects, or fsc- 
similies of them. To make gems or sulphur sesls it 
the most easy, and require no instruction beyond 
that given in page 191 — except as to color. It it 
requisite, in order that they should be of a fine red, 
to mix with the sulphur a Uttle of the best English 
Vermillion, (Chinese vermillion turns black,) and to 
heat the sulphur as little at possible. In fact, to 
succeed perfectly, the sulphur should be just melted, 
then the vermillion mixed with it, and immediately 
used up ; when cast, they may be trimmed around 
the edges with a pen-knife, and inclosed in a strip 
of filagree paper. They are infinitely sharper than 
impressions made with sealing wax, and will bear the 
heat of a direct summer's sufi without injury. Seal 
engraven, therefore, who desire impressions of seals 
to display in their shop windows^ have recourse to 
sulphur casts, nther then the more perishable ones 
of sealing wax. The late Mr. Tarsey, of Leioeiter 
Square, carried on a considerable trade in these ap- 
parently simple articles. 

It it advisable in the imitation of monkish seals, 
Romish amulets, engraved inscriptions, and other 
similar objects, not to have them of a uniform jed 
color, but bearing traces of the rude antiquity 
which distinguish^ the originate. Thu may be 
given by the most simple means, and with the 
greatest effect. They may be cast in ordinary 
sulphur when it it of that fawn or reddish grey 
color, which it acquiret by melting once or twice. 
When cast and trimmed, rub over the whole of it 
a common hard brush, dipped in black lead— 4ihtt 
brush used ordinarily by servants to polish stoves 
will do better than any other, at it is imbued with 
the lead powder. The quantity to be put on it 
according to fimcy. It will be teen to adhere to 
the roughnets and dqirestiont, and bring themore 
prominent parts out in fine relief. If a glott be 
desirable, rubbing the teal with a piece of wool or 
cotton will communicate it readily. 

Cotiu otuf Jleda^^toiM.— A difficulty aritet whea 
we endeavour to catt a coin of two engraved tidet ; 
and some persons have cast them by holding ver- 
tically at a little distance from each other, the tw«# 
plaster moulds, surrounding them with a strip of 
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paptf , m m to leave only a imaU bole at Uie top, 
poviing tulpbar in this liole, and renewing it as it 
contracta in cooling by a drop or two more ponred 
in. Wbca east dins^ a mark wUl often be sten 
ninning across the ftee of tke medal, espeeiallj 
when large, lliis spoils its beanty; and nntU 
lately, no means were known to remedy tiie defect. 
Others cast a very tUn coat of solpbur on the monld 
of the one side, then another thin coat on the other 
mould; pot tiiese togeAer and po«r snli^uir as 
before, between them. This medunl is, however, 
exceedingly tedious, as it is apt to make the coins 
- mnoh too thick, and what is even worse, nneqnally 
so. The best method is now fonad to be to cast 
both sidrs at once of common yellow snlphur, to 
cover them with Uaok lead, as recommended for 
seals, &e. above, and afterwards to mark them over 
with a camel-hair bmsh, dipped in a weak tincture 
or solution of dragon's blood in spirits of wine, 
which communicates a very fine antique bronze 
color, capable of being considerably inodified in 
tone by the admixture of any other transparent 
coloring material, such as lake, yellow lake, &c 
Ancient seals look remarkably well if cast of a 
green color ; which is done either4>y mixing a green 
pigment with the melted sulphur, or more trans- 
parently, by a slight varnish of spirits of wine and 
distilled vertBgris, laid on in the same manner as the 
bronze color above described. It needs scarcely be 
said, that all these objects are exceedingly brittle, 
and will crack, not merely at a slight fall, but often 
vrith a very moderate degree of beat, such as that 
of the hand. 



MISCELLANIES. 

7b Iimtwi9 TorM$$9hellwiih Horn.— Mix up an 
equal quantity of quick lime and red lead, with soap 
lees ; lay it on the horn with a small brush, in imi- 
tstion of the mottle of tortoise-shell ; when it is 
dry, repeat it two or three times. 

Or grind an ounce of litharge and half an ounce 
of quick lime, together with a sufficient quantity of 
liquid salt of tartar to make it of the consistence 
of paint. Put it on the horn with a brush, in imi- 
tation of tortoise-shell, and in three or four hours 
it will have produced the desired effect ; it may then 
be washed off with clean water ; if not deep enough, 
it may be repeated. 

' Or take a piece oi lunar caustic about the sixe of 
a pea ; grind it with water on a stone, and mix with 
it a sufficient portion of gum-arabic, to make it of 
a proper consistence ; then apply it with a brush to 
the born in imitation of the veina of tortoise-shell. 
A little red lead, or some other powder mixed with 
it, to give it a body, is of advantage. It will then 
stain the ^ops ^fiij^ through without hurting its 
texture and-iini&y^' In this ease, however, you 
must be cairefo^ when the bom is sufficiently 
stained, to let it be soaked for some hours in plain 
water, previous to finishing and polishing it. 

JUtxor ^nyy.^-Aeeident, the love of experiment, 
•r some higher, cause, whidi contributes so largely 
to the comforts and oonvenienoiee of mankind, has 
furnished us with a new recipe for a most effectual 
razor-str<^, that with a very few strokes of the 
instrument thereon produces a very fine edge, capa- 
ble of reducing the most obstinate beard to its re- 
quired nothingness. Like all other useful discove- 
ries, the process and applicability is obvious, cheap, 



and easily performed, and we are indebted fer i|» 
free promulgation to the inventor, a Mr. FaweU. 
He spreada the well-known bhfM pill of ^ shc^ 
upon buff leafier, smoothing it with the. razor back, 
and it is fit for use in the ordinary way. The bjln^ 
pill, in mass, may be bought at Apothecaries' Hall, 
and other dn^gists' shops. 

Soap suds made strong, and rubbed over the 
hone or razor strop, is found to answer better than 
the usual dressing of sweet oil, and is much less 
expensive* 

Alhyjbr ik§ Specula qf TV^^opes.— Melt seven 
ounces of copper, and, when fused, add three 
ounces of sine and four ounces of tin. These 
metals will combine to form a beautiful alloy of 
great lustre, and of a light yellow color, fitted to be 
made into specula for telescopes. Mr. Mudge used 
only eopper and grain tin, in the proportion of two 
pounds to fourteen ounces and a half. 

To procure Iodine, — Digest eight ounces of pul- 
verized kelp or sea-weed io a quart of wate^, and 
filter it through paper. Evaporate it by a gentle 
heat, ina Wedgewood's vessel ; the muriate of soda 
will be formed into crystals at the bottom. Mix four 
ounces of sulphuric acid with the uncrystallized solu- 
tion ; and boil it for about five minutes : next, put 
this mixture into a tubulated retort with four ouncea 
of the black oxide of manganese, and place the whole 
over a lamp ; let a receiver be attached to it : the 
iodine will soon rise in the form of a violet-colored 
vapour, and be condensed on the sides of the receiver 
in dark shining specnlse, something Uke plumbago. 
Preserve it in a phial, having a ground stopper. 
Iodine was discovered in Paris by a saltpetre 
manufacturer, who observed a rapid corrosion of 
his metal, used in preparing different sorts of sea- 
weeds, which he used in mtScing carbonate of soda. 

Etching GUuefor Thermometere, — Coat the glass 
to be graduated, &c., with yellow wax, and trace 
with a steel point whatever is intended to be etched* 
Now dip the glass in sulphuric add, and shake over 
it some fine pulverized fluate of lime, (fluor apar.) 
This salt will be decomposed by the affinity of lime 
for sulphuric acid. Accordingly, the fluoric aind 
will be jet free to attack th# sUioa of the gtoss. 
Corrosion of those parts which are uncovered by 
the wax will be the consequende. 

To Purify Water for Domeetie and other Pup* 
poeee, — This method consists in placing horizontally, 
in the midst of a common water butt, a false bottom, 
perforated with a great number of little holes* 
The butt being thus divided into two equal parts, 
the upper is filled with pieces of charcoal, whieb 
must be neither too large nor too small, tho- 
roughly burned, light, and well washed. Imme- 
diately under the cock, by which the water enters 
the butt, must be placed a small hollow cylinder, 
being merely to break the force of the water, and 
prevent It from falling upon the charcoal with such 
violence as to detach from it any particles of dirt, 
and wash them through into the lower receptacle ; 
it is of little consequence of what materiu it is 
made. This contrivance might be made subservient 
to the interests of agrieulture as well as domestic 
eoondmy ; and it would be highly advantageous to 
provide water thus filtered for the cattle during the 
whole of the dog days, and particulariy when the 
ponds and streams are infeeced by the rotting of 
hemp and flax. 
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THOROWGOOD AND BESLEY'S MATHE- 
MATICAL COMBINATIONS. 

Ths annexed are part of a aeries of Mathematical 
Combinations of very chaste and elegant designs 
lor letter-press ornaments, introdaced by the emi- 
nent letter founders, Messrs. Thorowoood and 
Beslst, of Fann Street, London. The designs 
are by a French artist, Mons. Derribz. From 
the great practical utility and the simplicity with 
which they may be thrown into such a variety of 
forms, these designs must, in a great measure, su- 
persede every other description of ornamental border. 

The general character of our typographical em- 
bellishments, as compared with our neighbours the 
French, have been miserably deficient in style and 
execution, and we hail the introduction of these 
combinations as a harbinger of the improving taste 
^of the times. 

The series No. 1, is formed of six blocks, or 
squares, with a bold dark line running exactly 
through the centre of the square, and upon as it 
were a ddlicate chasing of foliage; there are two 
squares with the junctions opposite each other in 
•continuous lines, and four squares with the junctions 
at cUfferent angles, so that by the use of a square 
lilock, or quadrat, any size and almost any shape of 
border may be constructed, with little or no diffi- 
culty to the compositor. 

Series No. 2 is also formed of six squares, but of 
an entirely different character ; here the artist has 
introduced a square for the purpose of extending the 
breadth of the border ; a more distinct idea may be 
formed by referring to the squares themselves. 




Series No. 3 is again different, and is composed of 
nine squares, but with also a square to extend or 
form ground work ; in this series there are two sets 
of angles to continue the double line without a 
break ; these will be better understood by a careful 
examination of the parts, unconnected with each 
other. 

Series No. 4, with a single Une series in the in- 
^de, is formed upon the same principle as No. 2, 
but without flourishes of any sort-; here the printer 
•can have plain lines so constructed that he may turn 
them into a thousand endless varieties, without 
there appearing any formality or sameness with his 
work, and there is a strength and boldness with the 
design that gives them great effect. 



AMATEUR GLASS BLOWING. 

{Betumedfrom page 203.^ 
All the modifications of shape and size which can 
be given to tubes in the construction of various in- 
struments, are produced by a very small number of 
dissimilar operations. The following are the chief 
of them, and the caution to be regarded in their 
manipulation — remembering that the cutting glass 
by various methods has been already described in 
page 230. 

Bordering, — ^To whatever use you may destine 
the tubes whjch you cut, they ought, almost always, 



to be bordered. If you merely desire that the edges 
shall not be sharp, you can smoothen them with the 
file, or what is letter, you can expose them to the 
flame of the faunp until they are rounded. If you 
fear the sinking in of the edges when they are in a 
softened state, you can hinder this by working in 
the interior of the tube a round rod of iron one-8ix& 
of an inch thick : one end of it should be filed to a 
conical point, and the other end be inserted into a 
thin, round, wooden handle. 

'S^ea you desire to make the edges of the tube 
project, bring the end to a soft state, then insert 
in it a metallic rod, and move it about in such a 
manner as to widen a little the opening. While 
the end of the tube is still soft, place it suddenly 
upon a horizontal surface, or press it by means of 
a very flat metallic plate. The object of this 
operation is to make the end of the tube flat and 
uniform. Very small tubes can be bordered by 
approaching their extremities to a flame not acted 
upon by the blowpipe ; particularly the flame of a 
spirit-lamp. 

When tiie edges of a tube are to be rendered in- 
capable of suffering considerable pressure, you can 
very considerably augment their strength by soldering 
a rib or string of glass, all round the end of the 
tube. Holding the tube in the left hand, and the 
string of the glass in the right, you expose them 
both at once to the flame. When their extremities 
are sufficiently softened, you attach the end of the 
rib of glass to the tube at a very short distance from 
its extremity ; you then continue gradually to torn 
the tube, so as to cause the rib of gbiss to adhere to 
it, in proportion as it becomes softened. When 
the rib hatf made the entire circumference of the 
tube, you separate the surplus by suddenly darting 
a strong jet of fire upon the point where it should 
be divided ; and you continue to expose the tube to 
the flame, always turning it round, until the ring 
of glass is fully incorporated with the glass it was 
applied to. You then remove the instrument from 
the flame, taking care to anneal it in so doing. 
During this operation you must take care to prevent 
the si^dng together of the sides of the tube, by now 
and then turning the sides of the interior. It is a 
red heatf or a broumish red heat, that is best adapt- 
ed to this operation. 

Widening, — ^When you denre to enlarge the dia- 
meter of the end of a tube, it is necessary, afler 
having brought it to a soft state, to remove it firom 
the flame, and to press the sides of the glass out- 
wards by means of a large rod of iron with a conieal 
point. The tube must be again heated, and again 
pressed with the conical iron rod, until the proper 
enlargement is effected. This operation is much 
the same as that of bordering a tube with projecting 
edges. 

Drawing out, — ^You can draw out or contract a 
tube either in the middle or at the end. Let us in 
the first place consider that a tube is to be drawn 
out in the middle. If the tube is long, you support 
it with the right hand below, and the left hand 
above, by whidi means you secure the force that is 
necessary, as well as the position which is commo- 
dious, for turning it continually and uniformly in 
the flame. It must be kept in the jet till it has 
acquired a cherry red heat. You then remove it 
from the flame, and always continuing gentiy to 
turn it, you gradually separate the hands from eadi 
other, and draw the tube in a straight line. In this 
manner you produce a thin long tube in the centre 
of the original tube, which ought to exhibit two 
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oniform cones where it joins the thin tube, and to 
have the points of these cones in the prolongation 
of the axis of the tube. 

To draw out a tube at its extremitj, you heat 
the extremity till it is in fusion, and then remove it 
from the flame ; you immediately seize this extre- 
mity with the pliers, and at the same time separate 
the two hands. The more rapidly this operation is 
performed, the glass being supposed to be weH 
softened, the more capillary wUl the drawn-out 
point of the tube be rendered. Instead of pinching 
the fused end with the pliers, it is simpler to bring 
it to the end of a little auxiliary tube, which should 
be previously heated, to fuse the two together, and 
then to draw out the end of the original tube by 
means of the auxiliary tube. In all cases, the smaller 
the portion of tube softened, the more abrupt is the 
part drawn out. 

When you desire to draw out a point, from the 
aide of a tube, you must heat that portion alone, 
by holding it fixedly at the extremity of the jet of 
flame. When it is sufficiently softened, solder to 
it the end of an auxiliary tube, and then draw it out. 
A red heat, or a cherry red heatf is best adapted 
to this operation. 

Choking. — ^We do not mean by choking the clos- 
ing or stopping up of the tube, but simply a dimi- 
nution of the interior passage, or bore. It is a 
sort of contraction. You perform the operation 
by presenting to the flame a zone of the tube at the 
point where the contraction is to be effected. When 
the glass is softened, you draw out the tube, or push 
it together, according as you desire to produce a 
hollow in the surface of the tube, or to have the 
sur£Bu:e even, or to cause a ridge to rise above it. 
A cherry red heat is the proper temperature to 
employ. 

Sealing, — If the sides of the tube to be sealed are 
thin, audits diameter is small, it is sufficient to 
expose the end that you wish to dose to the flame 
of the lamp. When the glass is softened it sinks of 
itsdf, in consequence of Uie rotatory motion given 
to it, towards the axis of the tube, and becomes 
rounded. The application of no instrument is 
necessary. 

If the tube is of considerable dtametw, or if the 
ndes are thick, you must soften the e^d, and then, 
with a metallic rod or a flat pair of plion, mould 
the sides to a hemisphere, by bringing the circum- 
ference towards the centre, and continuing to turn 
the tube in the flame, until the extremity is well 
sealed, and perfectly round. 

If you desire the sealed part to be flat, you must 
press it, while it is soft, against a flat substance. 
If you wish it to be concave, like the bottom of a 
bottle, you must suck air firom the tube with the 
mouth ; or instead of that, force the softened end 
inwards with a metallic rod. You may also draw 
out tiie end till it be conical, or terminate it with a 
little button. In some cases the sealed end is bent 
laterally ; in others it is twirled into a ring, having 
previously been drawn out and stopped in the bore. 
In short, the form given to the sealed end of a 
tube can be modified in an infinity of ways, accord- 
ing to the object for which the tube may be destined. 
Tbe operation of sealing succeeds best at a cherry 
red heat. 

Blowing. — ^The construction of a great number of 
philosophical instruments requires that he who 
would make them should exercise himself in the art 
of blowing bulbs possessing a figure exactly spheri- 
cal. This is one of the most difficult operations. 



To blow a bulb at the extremity of a tube, you 
commence by sealing it ; after which, you collect at 
the sealed extremity more or less glass, according 
to the size and the solidity which you dc«ire to give 
to the bulb. When the end of die tube is made 
thick, completely sealed, and well rounded, you 
elevate the temperature to a reddUh white heat, 
taking care to turn the tube continually and rapidly 
between your fingers. When the end is perfectly 
soft you remove it from the flame, and, holding the 
tube horizontally, you blow quicldy with the mouth 
into the open end, without discontinuing for a 
single moment the movement of rotation. If the 
bulb does not by this operation acquire the necessary 
size, you soften it again in the flame, while under 
the action of which you turn it very rapidly, lest it 
should sink together at the sides, and become 
deformed. When it is sufficiently softened you 
introduce, in the same manner as before, a firesh 
quantity of air. It is of importance to observe 
that, if it be of a large diameter it is necessary to 
contract the end by which you are to blow, in order 
that it may be turned round with facility while ia 
the mouth. 

When the bulb which you desire to make is to be 
somewhat large, it is necessary, after having sealed 
the tube, to soften it for the space of about half an 
inch firom its extremity, and then with the aid of a 
flat piece of metal, to press moderately and repeat- 
edly on the softened portion, until the ades of the 
tube which are thus pressed upon, sink together, 
and acquire a certain degree of thickness. During 
this operation, however, you must take care to 
blow, now and then, into the tube, in order to 
retain a hollow space in the midst of the little mass 
of glass, and to hinder the bore of the tube from 
being closed up. When you have thus, at the 
expense of the length of the tube, accumulated at 
its extremity a quantity of glass sufficient to pro- 
duce a bulb, you have nothing more to do than to 
heat the matter till it is raised to a temperature 
marked by a reddith white color, and then to expand 
it by blowing. 

We have already observed, and we repeat here* 
that it is indispensably necessary to hold the glass 
out of the flame during the act of blowing. This is 
the only means of maintaining uniformity of tempe- 
rature in the whole softened parts of the tube, with- 
out which it is impossible to produce bulbs with 
sides of equal thickness in all their extent. 
(Continued on page 269.) 



SYMPATHETIC INKS. 
Sympatbbtic inks are colors with which a person 
may write, and yet nothing appear on the papec 
after it is dry, till some means are used, as holding 
the paper to the fire, or rubbing it over with soma 
other Uquor, to make it visible. 

These kinds of inks may be divided into sevea 
classes, with respect to the means used to maka 
them visible; viz. 1, such as become visible by. 
passing another liquor over them, or by exposing 
them to the vapour of that liquor ; 2, those that 
do not appear so long as they are kept close, but 
soon become visible on being exposed to the air ; 
3, such as appear by strewing or sifting some very 
fine powder of any color over them ; 4, those whicL 
become visible by being exposed to the fire ; 5, such 
as become visible by heat, but disappear again by 
cold or the moisture of the air; 6, those whichr 
become visible by being wetted with water ; and 7r- 
such as appear of various colors. 
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The first oIass oontains four kinds of ink vis. 
•ohitioiis of lead« bismatht gold, and green yitriol, 
or sulphate of iron. The two first become visible 
l^ the contact of sulphureous liquids or fumes. For 
the first, a solution of common sugar of lead in 
water answers Tery welL V^ththis solution write 
with a clean pen, and the writing when dry will be 
totaUyinvisibkt but if it be wetted with a solution 
of siUphuret of potass, or of orpiment, dissolved 
by means of quicklime, or exposed to the strong 
▼apours of thne solutions, the writing will appear 
of a brown color, more or less deep, according to 
the straigth of the sulphureous fume. By the same 
means t\^ solution of nitrate of bismuth will appear 
of a deep black. 

Hie sympathetic ink prepared firom gold depends 
on the property by which that metal precipitates 
from its solvent on the addition of a solution of tin. 
Write with a solutlbn of gold in nitro-muriatic acid, 
and let the paper dry gently in the shade ; nothing 
will appear for the first seven or eight hours. Dip 
a pencU in the solution of tin, and draw it lightly 
over the invisible characters, they will immed&tely 
appear of a purple color. 

Characters written with a solution of green vi- 
triol will likewise be invisible when the paper is 
drv ; but if wetted with an infusion of galls, they 
will immediately appear as if written with common 
ink. If, instead of this infusion, a solution of an 
alkaline prussiate be used, the writing will appear 
of a deep blue. 

To the second dass belong the solutions of all 
those metals which are apt to attract oxygen from 
the air, such as lead, bismuth, silver, &c. The 
sjrmpathetic ink of gold already mentioned belongs 
also to this class ; for if the characters written with 
it are long exposed to the air, they become by de- 
grees of a deep violet color, nearly approaching to 
black. In like manner, diaracters written with a 
solution of nitrate of silver are invisible when newly 
dried, but being exposed to the sun, appear of a 
grey color, like date. To this class also belong so- 
lutions of sugar of lead, nitrates of copper and of 
mercury, acetate of kon, and muriate oif tin. Each 
of these has a particular color when exposed to the 
air ; but they corrode the paper. 

The third class of sympathetic inks contams such 
liquids as have some Idnd of glutinous viscosity, and 
at the same time are long in drying ; by which means, 
though the eye cannot discern the characters written 
with them upon paper, the powders strewed upon 
them immediately adhere, and thus make the writing 
become visible. Of this kind are urine, milk, the 
juices of some vegetables, weak solutions of tiie 
deliquescent salts, and other liquids. 

The fourth dass, comprehending all those that 
become visible by being exposed to the fire, is very 
extensive, as it contains all those colorless liquids in 
whidi matter dissolved is capable of being reduced, 
and of reducing the paper into a sort of charcoal by 
a small heat. Sulphuric acid, diluted with as much 
water as will prevent it from corroding the paper, 
makes a good ink of this kind. Letters written 
with this fluid are visible when dry, but instantiy on 
being hdd near the fire appear as black as if written 
with the finest ink. Juice of lemons or onions, a 
solution of sal ammoniac, green vitriol, &c. answer 
the same purpose. 

. The fifilli class comprehends only three substances, 
two of the salts of cobalt, the nitrate and the acetate ; 
and alsa the muriate of copper ; these are by far the 
most curious of the sympathetic inks. To prepare 



them it is only necessary to immerse tiie metals 
above-mentioned in the proper adds, 'by the assist- 
ance of heat thev will be dissdved, and the ink 
formed. It may oe used as common ink is, udng, 
as in all other instances of secret writing, a new 
quUi pen. When the paper written upon is heated, 
the nitrate of cobalt appears blue, tiie acetate of 
cobalt green, and the muriate of coj^ier ydlow. 
Pictures may be pahited with these inks, and it 
rigfatiy designed, will show as a winter scene when 
cold, but exposed to the warmth of a fire, the trees, 
grass, and inj assume a colored garb. 

The sixth class comprehends sudi inks as become 
visible when characters written witii tiiem are wetted 
with water. They are made of all such substances 
as deposit a copious sediment when mixed witii 
water, dissolving only imperfectiy in that fluid. Of 
this Idnd are dried alum, sugar of lead, vitriol, and 
other substances. We have, therefore, only to write 
with a strong solution of these salts upon papa-, and 
tiie characters will be invisible when dry ; but when 
we apply water, the small portion of dried salt cannot 
again be dissolved in the water. Hence the insolu- 
ble part becomes visible on the paper, and shows 
the characters written in white, grey, brown, or any 
other color which the predpitate assumes. 

Lastiy, characters may be made to appear of 
a fine crimson, purple, or ydlow, by writing on 
paper with a solution of muriate of tin, and tiien 
passing over it a pencil dipped in a decoction of 
cochineal, Brasil-wood, bg-wood, ydlow-wood, or 
the Uke. 



MOUNTING MICROSCOPIC OBJECTS. 

{Besumedfivrnfoge 196, tmdcQnauded.J 
Thb most vduable material in which to mount semi- 
opaque objects, and tiioee uriiidi are apt to shiivd 
in drying, is Canada balsam. In iact so tnpemt 
are the transparency, and beauty of sections of wood, 
and dissections of insects, that without this substance 
many of the more delicate organisations of the animal 
and vegetable kingdom would be very inadequately 
distinguishable. > 

To mount objects in baUam it is necessary to 
prepare a number of the glass sliders, mentioned 
before ; and also some other pieces of glass, about 
half an indi square eadi. Make one of tba slidm, 
(which we wUl suppose to be two inches kmg, and 
three-quarters of an inch wide,) and also one of the 
small glass sqpiares, rather warm, by a spirit lamp, 
holding them at the fire, or putting them on the hob 
of a heated stove, and taking the large piece of glass 
put upon it a drop of balsam, whidi on account of 
the warmth wiU spread a littie. The object, whidi 
should have been soaking for a few minutes in 
spirits of wine, is to be placed careftilly upon the 
drop of bakam, spreading it out as may be requiaite, 
and tiie smaller glass piece, still warm^ placed upon 
tiie object — pressing the two gUisses together with 
the thumb and finger, whidi will drive tiie balsam, 
now liquid, into the various pores and interstices of 
the object, and occasion the glasses to adhere toge- 
ther firmly, and yet completely retaining tl^ 
transparency. The balsam which exudes from tiie 
various ades may be neatiy pared away afterwards^ 
or else, as is more usually done, may be laid v^ as 
a bcveUed edge to the smaller glass, in the same 
manner as a glasier would leave the putty around a 
pane d g^ass. The only thing to be guarded against 
in setting Up objects in Canada balsam is to prevent 
any bubbles of air from bein||; inclosed, between the 



Digitized by 



Google 



MAGAZINE OF SCIENCE. 



345 



tiro pieoes of gtoss, as inch, however minate th^ 
m^t be, wo^y when magnified, become a aerioiis 
aanoyanoe, and often lead obflerYatkm to deceptne 
results. 

Those who try the above process, for tiie first 
time, must not expect fuUy to snooeed, so mndi 
depends upon the nicety and care taken with the 
manipnlation. We, therefore, give the following 
«li|^ variation of the above, which is the method 
we have practised with eq;aal, if not greater, snocess 
than the foregoing. 

Pot a large drop of Canada balsam on one of the 
nsual sliders — place carefolly npon the centre of 
this the proposed object, previously soaked in ether 
or spirits of turpentine— then heat the glass by 
holding it over a spirit lamp, or otherwiie, and as 
the balsam becomes hot, and consequently fluid, 
the object wiU sink down into it, or should it be 
too H^t, a needle will assist the immersion— thm 
heat the smaller piece of glass, and place it very 
carefully on the drop of balsam, holding the glass 
so that it shall touch the convex top of the balsam 
first, press the finger gently, and gradually on the 
top, and there hold it until the g^ass has become 
piutially cold, and consequently the balssm con- 
gealed ; if this be done with ordinary attention the 
air bubbles wiU be completely got rid of. 

Opaque O^eett are viewed either by direct or by 
reflected light. To show them by the first method, 
the objects, which are usually particles of minerals, 
corallines, the seed-vessels of ferns, the shape of 
seeds, Ihe larger parts of insects, mimite shells, &c. 
may be merefy listened by a litde gmn water to 
oommon sliders, a piece of card, or somethmg simi- 
lar. When to be viewed titey are to be placed on 
the usual obfect flrame of the mieroscope, and the 
light of a lamp or candle thrown direct upon them ; 
and, in order that tUs light may be in some degree 
€(mcentrated, a plano-convex lens may be interposed 
between the lamp jand the object; adjusting the 
glasses to the fmp&c focus a clear delineation vrill 
be obtained. 

A second method is, that the object should be 
illuminated by reflection. In this case the light 
passes npwsrds firom the lower mirror, it strikes a 
eend-dreidar reflector placed close below the olgect 
lens, and from this the Ught is conceirtrated, and 
thrown to a pomt at a lit&e distance bdow. The 
object should be placed exactly at tins point. It is 
evident that no reflection could take place if the 
common large opaque sliders aro used, because they 
would intercept the rays of light as they pass up- 
wards. To prevenii this source of obscurity, the 
objects may be mounted on very small circles of 
card, or paper, which occupying the exact centre, 
where of necessity there must be a hole in the re- 
flector, very little of the light is interrupted. The 
best method of making these discs, one of which is 
vqnvsented below, is to procure a piece of thick 




diamois, buck-skin, or other soft leather, and paste 
a piece of black paper on one side, and a piece of 
white upon the othor, (the black paper must not be 
glossy.) Punch out of this prepared leather a num- 
ber of roui^ pieces, not more than three-eighths of 
an inch in diameter, and thrust through each a large 
pin. They are now ready for use, and it is only 
neceraary io glue or gum the object on one side, 



and a number for reference, or the naaae of the 
substance, on the other. When to be used the pefaj^ 
of the nin may be stock into a pieoBof cork fostened 
to the foreeps, usually aoeorapanyii^ tiie-microscepey 
and thus brouf^ exactly to the centre of the fieldof 
view. When not in use these prepared disci taker 
up a very inconsiderable space, at they may be kept 
easily in a small box, the bottom of whidii is fined 
with cork, faitovdiich the points of all <rf them may 
be thrust, hi the same manner aa insects In a calrfnet. 
It is to be observed, ^t a very low mafpaifyvag 
]iowerisaU that is required for the cxamiiwtkm (? 
the usual dass of opaques* 



ANALYSIS OF MINERALS. 

THJi IfXTALB AND EARTHS SUnJICTBD TO THK 
HTTMIO PB0CE88. 

(Buumedfiompage tt9, and etmdmded.) 
It may be of some advantage to pdnt out to the 
learner, the most distinguishing properties by whidi 
tbe various metals may be detected, with a view of 
fMHlitating the examination of sudi minerals as may 
present themselves to his notice ; but at the same 
time it may be necessary to observe, that, on expos- 
ing a portion of ore to the action of an add, the 
solvent may become charged with various propor- 
tions of three or four diflerent metals, and peihaps 
also one or two earths ; this complication will of 
course prevent the result being so striking as would 
be the case if tiie solution were of a more simple 
nature; and the circumstance is mentfoned to cau- 
tion tiie young student against being deterred from 
an unexpected difficulty at the outset. Should he 
have reason to suppose that he has commenced witli 
an investigation b!^nd his power, let him set the 
specimen aside, and by operating on others of less 
complicated natures, he will gradually extend his 
sphere of observation, and after a short time have 
the satisfaction of resuming the examination of the 
subject which at first bafll^ his attempts. 

Gold, — Muriate of tin throws down a purple pre- 
dpitate, and green sulphate of iron a brown one, 
whidi is metallic gold. 

SiheTf by the Mention of a few gndns of common 
salt, or any other substance containing mniiatks 
add. On immershig a piece of copper wire it will 
become coated with afilm of metallic silver, of a dark 
sooty appearance. 

Copper affords a beautSfol blue by tiie addition of 
ammonia, and coats the surfece of a piece of poHshed 
iron with a film of copper. 

Irwif by the vivid Prussian blue whidi is imme- 
diatdy formed, on the addition of one or two dn^ 
of prusdate of potadi. 

Lead, by bdng pred^ntated upon sine, or by 
common sdt, or any of the ottier muriates. To 
djff<ingnigh it from silver, see the artide mnriatio add. 

Mereuryt by an orange predpitate, whidi it 
affords witii the pure alkalies, or by exposing the 
mineral suspected to contain it to the action ^ tiie 
blow-pipe, when the fiunes will coat the surfece of 
a piece df copper, (a bright half-penny for example,) 
hdd over the charcoal, with a thin dlver-Uke crust 
of mercury. 

7Yn, by the purple pradf itate afforded by muriate 
of gold. ▼ 

Cobalt, by the bright blue bead affbrded by ex- 
posing a very small particle of it to tiie blowpipe 
with the glass of borax. 

Manganeee, by the amethystine tinge which the 
bead of borax assumes under the same circnmstiiioefif 
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J the suffocating fumes oif chlorine 
when heated with muriatic add. 

Antimony and Bitnmth both yield a white preci- 
pitate when the acid containing them in solution is 
poured into water ; but thej may be distinguished 
by the blowpipe, before which the , antimony flies 
away in whue fnmesi which coat the charcoal to 
some distance. 

' ArHniCt by the unpleasant garlic-like odour which 
it yields before the blowpipe^ at the same time af- 
fording white fbmes. 

2bic, by the white predpitate it affords with am- 
monia, in an excess of which it re-dissolyes, also by 
affording brattwhea carefully fused with a fbr grains 
of copper filings before the blowpipe. 

The striking characteristics of the several metals, 
ariung firom their odour when exposed to heat, or 
the color of their precipitates when acted on by 
tests, afford a much greater facility in their detec- 
tion tiian exists with the earths. The latter, with 
the exception of the peculiar earthy smell arising 
usually from the presence of clay, (but existing also 
in some minerals containing but littie alumine,) 
yield scarcely any odour ; the colors they exhibit are 
always due to metallic oxides ; and their predpitates 
are iuTariably white ; it accordingly requires a nicer 
discrimination to satisfy the mind witii respect to 
them ; but a habit of obsenration will gradually ren- 
der their prindpal features familiar. The following 
hints may perhaps be serriceable; it is admitted 
that some of them are not confined to the particular 
substance referred to, but the exceptions relate to 
objects much less likdy to be submitted to examina- 
tion. Thus, the hardness and insolubility of silex 
apply equally to the purer forms of alumine as ousting 
in sapphire and some other gems which are not likely 
to become the subjects of a young mineralogist's 
experiments. 

Siles usually imparts a considerable degree of 
hardness and insolubility: minerals which chiefly 
consist of it are, for the most part, transparent ; and 
although many may appear by the knife to be soft, 
it will be found to arise from the presence of other 
earths in a state of chemical oombioation ; the par- 
ticles of silex still retaining their hardness, as will 
be proved by rubbing some of the powdered mineral 
over the moistened surface of a piece of glass, which 
will speedily lose its polish. 

Lime is immediately predpitated by oxalate of 
ammonia, but which also throws down barytes and 
strontian ; these three earths are predpitated by the 
alkaline sulphates ; and the sulphate of lime may be 
separated by the effusion of a large quantity of water 
slightiy mixed with sulphuric add, the sulphates of 
barytes and strontian being totally insoluble. 

Abimine, in a state of great purity, affords gems 
possessing a high degree A hardness and brilliancy ; 
while its combinations are most frequentiy soft and 
of a dull earthy appearance, yielding the peculiar 
smell of clay when breathed upon, and adhering to 
the tongue or moistened lip : should the specimen 
not contain any large portion of metal,* the presence 
of alumine may be ascertained by dropping a very 
small quantity of strong nitrate of cobalt on a parti- 
de of it ; on applying t£e blowpipe heat, a blue color 
will appear, whose vividness wUl be in proportion to 
the purity of the alumine^ this will not be the case 
with any of the other earths except zircon, an ingre- 
dient of very rare occurrence. 

Magnetia may be detected by pouring into the 
solution a few drops of concentrated neutral carbonate 
of anmionia^ and then adding a little phosphate of 



ioda, when a pred^ntate will be obtained, ccmsistiqg 
of phosphoric add combined witii soda and mag- 
nesia ; or, after predpitating all the earths by any 
carbonated alkali, wash the predpitate and pour 
over it moderately diluted sulphuric add: silez, 
lime, barytes, or strontian, will remain undissdved ; 
magnesia or alumine will form a soluble combinatioo, 
and to distinguish them add a particle or two of 
potash, and after moderately evaporating the mixture 
in a watch«glass, set it by to crystallize. Should 
the earth in combination be magnesia, the result 
will be the well-known Epsom salts ; but, if alu- 
mine, the produce will be alum. 

Barytes or Strontian are almost immediatdy 
known by the superior weight of their combinations: 
they are found united to the sulphuric and carbomc 
acids >only : with the former they are insduble dther 
in water or any of the adds ; with the latter they 
dissolve in diluted nitric or muriatic add, and may 
be discriminated by the following experiments : 
evaporate the mixture to dryness and expose a small 
quantity of the residue to the blowpipe ; strontian 
will impart a crimson cobr to the flame, a property 
not possessed by barytes. 

The remaining metals and earths, being of com- 
parativdy rare occurrence, do not call for particular 
notice in a short sketch of this description. 

Hie learner possessing a mineral, with the nature 
of which he is acquainted, may proceed as follows.*— 
If it be both earthy and metdlic, he should separate 
one firom the other, and reduce a fow grahis to 
powder, which he should plaoe in a watch-glass, 
and add a few drops of nitric add ; if no action 
be perceived, it may be held over the flame of the 
lamp, until ebullition takes plaoe, when the substance 
will be more or less dissolved ; theu pour the liquid 
into a glass tube, previously containing a little water, 
and proceed by applying the tests, or metallic rods, 
before explained. 

Or expose the substance to the yellow-flame of 
the blowpipe, after which pulverize it, and i^pply 
the magnet to it which will frequently determine 
thesub^ance, iron bdng so generally disseminated: 
or, place it in the hollow of the charcoal, with an 
equal quantity of glass borax, and expose it to tiie 
blue flame, when it will mdt into a bead surrounded 
by the borax forming scoria. Care must be taken 
not to apply too much heat, as some of the metals 
evaporate or become oxidated. 

STEAM TOWING ON CANALS. 
Thb experimental improvements in this branch of 
transit and navigation, which have for some time 
been making great progress in Scotland, under the 
direction of Mr. Macneil, dvil engineer, were 
brought to a very satisfactory proof, a fortnight 
ago, on the Forth and Clyde Canal. The locomo- 
tive, Victoria, was employed on this occasion, and 
some of the leading results were as follows : — With 
a passenger-boat laden with passengers (an average 
load,) a rate of twenty miles per hour was attained ; 
and it was evident that the only limit to the speed 
was that of the power of the engine. Eight trading 
vessels were ranged in a line attached to each other, 
and the first to the locomotive ; they were, together, 
317 tons register, 364 tons actual load, and the 
draught of water, severally, 8 ft., 8 ft. 9 m., 8 ft. 6 
in., 6 ft., 7 ft. 10 in., 4 ft., 4 ft. 6 in. For the 
haulage of this amount of tonnage, at the usual rate 
of li mile per hour, about twenty horses are em- 
ployed, under the most fevorable circumstances. 
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The Victoria towed it with about one-fourth only 
of her steam power, at a rate of 2^ miles per hour. 
The ease with which she did this justified the opinion 
of several spectators, qualified to judge, that double 
tins amount of tonnage might have been mastered 
by her with yery little or any diminution of her 
speed. The wave produced by the motion of the 
large vessels at the rate they were towed was of the 
ordinary size and character ; that of the rapid boats, 
though large, was by no means so formidable as to 
create any fear that it would be any obstacle to the 
adoption of this mode of conveyance. In one of 
the latter experiments, four passenger-boats were 
towed in a line, and the volume of the waves was 
evidently broken up into numberless smaller waves, 
spreading over the whole surface of the canal, and 
resembling a great ripple. The reverse of this oc- 
curred when two passenger-boats were lashed toge- 
ther abreast, as a twin boat ; the wave then extended 
in a fine regular glassy swell from the boate to the 
shores. These effects point out the fact that the 
form, magnitude, position, &c., of the wave are all 
susceptible of modification, as little is to be appre- 
hended from curves, of whatever character. In the 
railway upon which the engine travelled there was a 
onrve of double flexure, tiie ladius part of which 
was less than a third of a mile. No sensible reterd- 
ation in her speed was produced by it, nor was any 
disposition observed, even in the most rapid transite, 
to run off the rails. To prevent the latter effect 
oocurring from the resistance of the vessels towed, 
the outer rail was laid a little lower-in level than the 
inner one, so as to give the engine a slight tendency 
to descend towards the outward rail. This also 
prevents, in a certain degree, the overturning of the 
engine by a strong pull. During the whole of the 
several series of experiments, not a single fiict oc- 
curred to check the expectation that iSoB union of 
Ae railway and the canal will, wherever practicable, 
take the precedence of every other in point of com- 
bined eonvenience, safety, rapidity, and economy. 

ENGRAVINGS by VOLTAIC ELECTRICITY. 

Wb lately puWshed, (page 199,) M. Jacobi's letter 
to Mr. Faraday, in which he described his attempts 
to copy in reliaf engraved copper-plates, by means 
of voltaic electricity. We have since received a com- 
munication from Mr. Thomas Spencer, of Liverpool, 
from which it appears that that gentleman has for 
some time been independently engaged on the same 
subject ; and that he has not only succeeded in doing 
all that M. Jaeobi has done, but has successfully 
overcome those difficulties which arrested the pro- 
gress of the latter. It is unnecessary here to enter 
on the question of priority between these gentlemen. 
To Mr. Spencer much credit is certainly due for 
having investigated, and successfully carried out, 
an application of voltaic electricity, the value of 
which can ha[rdly be questioned, llie objects which 
Mr. Spencer says he proposed to effect, were the 
following : — ** To engrave in relief upon a plate of 
copper — to deposit a voltaic copper-plate, having 
the lines in relief— to obtain a fac-simile of a medal, 
reverse or obverse, or of a bronze cast — to obtain a 
voltaic impression firom plaster or clay — and to 
multiply the number of already engraved copper- 
plates." The results which he has obtained are very 
beautiful ; and some copies of medals which he has 
forwarded to us are remarkably sharp and distinct, 
particularly the letters, which have all the appear- 
ance of having been struck by a die. 



Without entering into a detail of the steps by 
which Mr. Spencer brought his process to perfec- 
tion, many of which are interesting, as showing how 
slight a cause may modify the result, we shall at 
once give a description of his process. 

Take a plate of copper, such as is used by an 
engraver ; solder a piece of copper wire to the back 
part of it, and then give it a coat of wax — ^this is 
best done by heating the plate as well as the wax — 
then write or draw the design on the wi^^l with ablack 
lead pencil or a point. I^e wax must be now cut 
throagh with a graver or steel point, taking special 
care that the copper is thoroughly exposed in every 
line. The shape of the tool or graver employed 
must be such tiiat the lines made are not V-shiqped, 
but as nearly as possible with parallel sides. The 
plate should next be immersed in dilute nitric acid, 
— say three parte water to one acid ; it will at once 
be seen whetiier it is strong enough, by the green 
color of the solution and the bubbles of nitrous gas 
evolved from the copper. Let the plate remain in 
it long enough for the exposed lines to get slightly 
corroded, so that any minute portions of the wax 
which might remain may be removed, mie plate 
thus prepared is then placed in a trough separated 
into two divisions by a porous partition of plaster of 
Paris or earthenware, — the one division bdng filled 
with a saturated solution of sulphate of copper, and 
the other with a saline or acid solution. The plate 
to be engraved is placed in the division contaming 
the solution of the sulphate of copper, and a plate 
of zinc of equal size is placed in the other division. 
A metallic connexion is then made between the copper 
and zinc plates, by means of the copper wire sol- 
dered to the former, and the voltaic circle is thus 
completed. The apparatus is then Idft for some 
days. As the zinc dissolves, metallic copper is 
precipiteted from the solution of the sulphate on the 
copper-plate, wherever the varnish has been removed 
by the engraving tool. After the voltafc copper has 
been deposited in the lines engraved in the wax, the 
surface of it will be found to be more or less rough, 
according to the quickness of the action. To remedy 
this, rub the surface with a piece of smooth flag or 
pumice-stone with water. Then heat the platen and 
wash off the wax ground with spirite of turpendne 
and a brush. The plate is now ready to be printed 
from at an ordinary press. 

In this process, care must oe teken that the sur- 
fiwje of the copper in the lines be perfectly clean, ea 
otherwise the deposited copper will not adhere with 
any force, but is easily detached when the wax m 
removed. It is in order to ensure this perfect clean* 
ness of the copper, that it is immersed in dilute 
nitric acid. Another cause of imperfect adhesion of 
the deposited copper, which Mr. Spencer has pointed 
out, is the presence of a minute portion of gome 
other metal, such as lead, which, by being p red pi- 
teted before the copper, forms a thui filmi which 
prevents the adhesion of the subsequently deposited 
copper. This circumstance may, howevert be 
turned to advantage in some of the other applicationii 
of Mr. Spencer's process, where it is dcfiirablc to 
prevent tiie adhesion of the deposited copper. 

In copying a coin or medal, Mr. Spencer describes 
two metliods: the one is by depositing voltaie 
copper on the surface of the medal, and thus Torm- 
ing a mould, from which fac-similes of the oHginil 
medal may readily be obtained by precLpitadng 
copper into it. The other a even more expeditious. 
Two pieces of clean milled sheet lead are taken, and 
the medal being placed between them the whole is 
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sal^jeeted to pressure in a screw press, and a com- 
plete mould of both ades is thus formed in the lead, 
showing the most delicate Knes perfect, (in veYerse.) 
Twenty, or eyen ahnndred of these may bis so formed 
on a sheet of lead, and the copper deposited by the 
voltaic process with the greatest fiidHty. Those 
portions of tiie snrfiMieof the lead which are between 
tiie moolds, may be Tarnished to prevent the depo- 
sition of the lead, or a whole sheet of voltaic copper 
having been deposited, the medals may afterwards be 
cut out. When copper Is to be deposited on a cop- 
per monld or medal, care must be taken to prevent 
the metal deposited adhering. This Mr. Spencer 
effeoto by heating the medal, and rubbing a small 
portknt of wax over it. The wax is then wiped off, 
a sufficient portion always remaining to prevent 



Enough has been si^ to enable any one to repeat 
andfoUowup Mr. Spencer's interesting experiments. 
The variations, modifica^ons, and ad^f>tations of them 
are endless, and,many new ones will naturally suggest 
themselves to every scientific reader. — Aihifuemn^ 



CRYSTALLIZATION OP ICE, AND OF 
VEINS OF ICE IN ICE. 

BT PB0B880B HK88BL. 

For some time past I have been occupied with ob- 
servations on the different forms of crystallization. 
The crystallization of water, under certain condi- 
tions, mdnced by artificial means, formed also the 
eubject of my inquiries. I shall here briefly detail 
one of my experiments, which I have repeated fre- 
quentiy of late, as I reckon it not unimportant for 
the doctrine of vehis, whose different modes of 
origin can, in my opinion, only be satisfactorily ex- 
plained by collecting as many examples as possible 
of the formation of veins, and vcan-like masses, 
since the commencement of historical epochs. So 
that we have then only to inquire whether this or 
the other vein, or assemblage of veins, bears most 
resemblance to lava- veins in lava, to veins which 
may be considered as canals filled up by mineral 
springs of some sort or other, to fissures filled by 
aublimations, to fissures which have been the out- 
lets for alternate streams of fluid, or elastic matters, 
and which have been gradually closed by the de- 
position of solid matters, or to fissures whidi have 
been filled by infiltration from above, &c. ; or 
whether these veins are to be viewed as the result 
of the contemporaneous congelation (crystallization) 
of two or more heterogeneous masses, one of which 
has filled fissures in the other, but which have 
never been in reality open. 

Upon this supposition every experiment on the 
origin of vein-like masses, however insignificant it 
may appear, must be considered as an augmenta- 
tion of our resources for the elucidation of the ori- 
gin of those veins which have not been observed by 
man, so that this communication is of interest, not 
merely to the crystallographer, but also to the 
geognost. 

I set aside, in a warm room, a mixture of fine 
clay and water, in which the latter was somewhat 
in excess, so that the thin mud could be easily 
stirred about with a fine hair brush. Upon resting 
for some time, it divided into two portions, the un- 
dermost of which consisted of moist day, and the 
upper, at least considerable, of dear water. Daring 
tiie cold days iriiich we had in Dec. (5** — 10'' F.), 



I exposed the mixture after agitatioB to orystalBsa* 
tion, or freezing. Crystalljzation did not tike {dace 
till the mass had returned to tiie state of rest, but 
before the separation took jdaoe between the day 
and the water. The structure of the frozen mass 
varied in different experimento. Jn every case* 
however, frozen mud, and firozen dear water, oonld 
be distinguished from each other. But the latter 
did not occur as a stratum at the upper part of tiie 
mass, but was distributed through ue snbata&ce of 
the frozen mud. 

1. The most common appearance was like that 
of small quarta veins, traverdi^, in different diiec- 
tions, a siliceous slate. The same as in hand spe- 
dmens of siHoeous slate, when two of the quarts 
veins meet one another, they traverse one another^ 
shift one another, or mutudly cut each other off, 
&c., was observed distinctiy in the present instance. 
The principle that the traversing vein is newer than 
the one traversed, could not be easily demonstrated 
to be correct in tiiese ice veins in the firozen mud : 
nor could the idea of the contemporaneous forma- 
tion of vdns witii the surrounding rock be ad- 
mitted as unconditionally correct. In these ice 
veins there was, apparentiy, a real cutting across 
ofonevdn by another, so that the traversed vein 
beyond the traversing pursued ita original course, 
or was diverted somewhat fttmi ite podtion, but 
more frequentiy one was com|detdy cut off by the 
other. Often we could suppose a true wedging 
out of such a vdn, without a previoudy existing 
empty fissure promoting ita formation. 

2. Often the water-ice was distributed through 
the frozen mud, like the quartz in the fekpar ot 
graphic granite. Hie surface formed by cutting 
and polishing, exhibiting, like the latter Hebraic, 
Arabic, and Chinese characters; and these were 
still more characterised on the dark surface of the 
mud, than the greyish-white quartz on the wliitish 
felspar. 

3. Another mode of distribution of the water-ice 
in the frozen mud, was its forming verticd plates, 
which were so grouped, that the surface of the mass 
of mud on ita middle section, resembled a concen- 
trically radiated crystalline mass, the rays diverging 
finom the centre outwards. Severd of these groups 
of r^s were observed. Each ray projected to a 
considerable height above the surface of the mud. 

With regard to the causes of the three different 
I4>pearance8 that I have enumerated, they appear to 
me to depend upon differences in the excess of water 
in the mud, on the temperature of the mass before 
it is exposed to congdation (sometimes boiling water 
was used), and especially the rapidity of the conge- 
lation. Farther I can give no opknation. 



QUERIES. 

132— Requested a receipt for. end method of French po- 
liehiog. Seepage 370. 

133 — What kind of chalk, or other similar substance, will 
mark clearly upon glass ? See page 41Z. 

134— How is the ox-gall paste, used by draughtsmen, pre- 
pared ? See page 359. 

135— How to prepare moist water colors, so that they may 
retain their moisture in the open air ? 

1 36— Ho w t» prepare colored crayons f See page 359. 

137— How is oil best prepared for the watch-makers, fiie. 7 
Seepage 268 

1&— How is the raising composition for CMnese japanaing 
work made ? Atuiffered on page 27 1 . 

139— How mi^ prints. &c., be .transferred to wood ? Sea 

Sr«271. 

[40— How are magnets made I* See pages 348 and 373. 
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HORIZONTAL TELLURION. 

All ^o have witnened tho splendid apparatus, 
used by Messrs. Adams, Wallis, Howell, and other 
lecturers on astronomical science, must have been 
delighted at the magnitude of the teUurions, or- 
reries, &c., and the perfection of workmanship 
which their accuracy of motion implies. At a 
former period we not ony admired theK machines, 
but had an anxious desire to learn the character of 
the machinery, and the contrivances which produced 
such different effects at yarious parts of the lec- 
tures. Believing that there are numbers of our 
readers who would also wish some in^rmation upon 
the subject, we give this week ah. account of the 
Horizontal TtUurion, or machine to show the effect 
of the earth's rotations, and the obliquity of her 
^aoB ; the one upon her axis, showing the succession 
of day and night ; her revolution around the sun, 
in the period of a year, and her position at various 
times, causing the succession of the seasons, and the 
varied length of light and darkness, br day and 
night. 

Fig. "L — ^A is a lamp, representing the sun, which 
is Axed to the upper part of the frame, ao as to 
turn round with the rest of the machine. B is a 
globe, representing the earth, which in the figure 
is shown to be placed at an angle of 23^ degrees, as 
it is in nature, but it is made capable of motion 
^tround its axis, being merely fitted into the socket 
L, and also beirg set upright, so that its axis may 
be perpendicular. The vertical lines drawn upon 
it represent the twenty-four meridians — ^the straight 
line is the equator — the curved lines around the 
poles are the polar circles. C is the table upon 
which the moveable portion of the apparatus stands, 
^md which turns round upon a central vertical 
wooden axis, which holds at various heights the 
^heel D ; the frame or spindle O ) the small wheel 
I ; and the lamp A. A, I, O, and D, being fiskstened 
^together. D is a multiplying wheel, about two feet 
in diameter, fixed immoveable to the spindle in the 
centre. £ £ are two small wheels (seen better in 
Pig. 2), intended to confine the cord connecting D 
and E. These two wheels or puUies are added merely 
for the sake of convenience, so is also the roller wheel 
M, which is merely intended to bear the weight of 
tiie upper part of the machine : it runs upon the rim 
of the table C. F is a pulley, about one inch in di^* 
■ameter, which is fixed to, and consequently turns the 
toothed wheel G. This turns the toothed wheel H, 
and this last being fixed to the axis of the earth turns 
that round, which it is enabled to do because of the 
^extreme pole of the axis being free to move in 
a socket, near the end of L ; and also the earth may, 
by moving this socket in a small groove prepared for 
it, be made to assume any degree of obliquity, or to 
be fixed perpendicular to its orbit of rotation. L is 
ra short bar of wood, fr«e to turn round on the centre 
-at K, where a pulley, of about an inch diameter, is 
■fixed, and turns with it. I is another pulley, <tf 
exactly the same diameter as K, the cord P passing 
from one to the other. O shows the cord which 
connected the wheels below the frame. O is a bar 
of wood or metal (it may be three feet long, half an 
inch^de, and two inches broad. This part is to 
sustain, and properly connect the various parts with 
each other. 

Fij/. 2 shows the same parts in section, with the 
same letters as in the above description. Fig. 3 
represent:} a blackened tin case, intended to phiee 
over tne «tf», or lamp, to confine the light to a 



particular part of the circle,, that it may shine onl/ 
upon the earth. This latter must be made with a« 
little weight as possible, that it may turn the more 
readily ; it may be made of several folds of paper, 
pasted upon a round body, and cutting the paper, 
in two when dry, the internal globe taken out, and 
the two parts afterwards glued together, whitened,, 
and marked with the lines of longitude, &e. 

To use the above Tellurion it is only necessary to 
light the lamp, place the cover upon it, and turn 
round the frame O. Now it will be evident, that 
the globe representing the earth will have two 
motions, one around its axis — the other around 
the sun. The wheel D bemg fixed, and two feet 
diameter, and the pulley F moveable, and one inch 
diameter ; each revolution of the frame O around 
the light will cause £ to turn round twenty-four 
times. 6 as it is connected with F, and H with 6, 
and the earth with H, the latter will also turn 
twenty-four times on its axis during one revolution 
in its orbit ; or if a greater number be required, a 
difference in the size of the wheels 6 and H will 
accomplish tl^ purpose. The pulley I being fixed 
to the frame, and K bdng of the same size as I, 
it will turn round exactly once in a revolution of 
I or O. L being fixed to K, and turning with it, 
will of necessity bring the earth in four different 
positions, at an interval of a quarter of a circle, or 
thretf months each. Now it is evident, that exactly 
one half of the earth will always be illuminated, 
and if tha parallelism of the axis be preserved, that 
is, if the central line upon which the globe turns 
be exactly perpendicular, the terminator, or line of 
darkness, wiilpKt al} parts of its revolution, extend 
exactly from pole to pole, consequently no variation 
will take place in the length of day and night 
throughout the year ; and as seasons depend upon 
the more or less direet and continued influence of 
the sun upon a particular part of the earth's surface, 
no difference of season would take place ; but when 
the earth's axis is placed as in nature, and as re- 
presented in our figure, at an angle of 23i degrees 
with the plane of her orbit, the earth in its annual 
revolution will present itself only in this position on 
two days in the year : namely, on the 21st of March 
and the 24th September, or what we designate the 
vernal and autumnal equinoxes when proceeding 
forwards from the vernal equinox, it shall have passed 
90 degrees, or a quarter of a circle, the north pole of 
the earth is fiilly exposed to the sun's light and 
heat, and the terminator will be seen to pass consi- 
derably beyond the poles, even as far as the polar 
circle, leaving the whole of the south frigid zone in 
complete obscurity, or in one of their long and 
dreary winters, while we enjoy the warmth of a son 
approaching to within 28 degrees of our zenith, and 
shining upon us for 16 hours at a time — ^now, that 
is on tiie 21st of June, occurs the summer solstice, 
or our longest day; after which, the days shorten 
wit^ it, and lengthen in the southern hemisphere, 
until on the 21st of December, our shortest day, or 
mid-winter comes on, and the inhabitants of sou&em 
dimes rejoice in that summer which we look for- 
ward to return six months afterwards. 

Fig, Aj 5, 6, 7, shows the position of the earth io 
four equi-distant periods of its revolution. 



THE ART OP STAINING GLASS. 

There are three methods of coloring glass ; one by 
laying upon it a coat of some transparent colored 
varnish, or drawing a design in various colors, as 
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is exemplified in paintiiig magic lanthom slidera, 
(flee Part 2). 2iid. By mixing with it during its 
first manufacture and while in a state of fimoQ, 
some of the metallic oxydes; in this manner colored 
drinking glasses, hyacinth glasses, beads, illumina- 
tion lamps, and often sheet glass is made. Also, 
upon tins process, if well conducted, depends the 
successful imitation of factitious gems, or as they 
are commonly called paste jewels. The following 
materials are usvally employed at the glass houses to 
produce the various tints required in the articles that 
are ordinarily made of colored glass. 

Blue glass is formed by means of oxyde of cobalt. 

Green by the oxyde of iron, or of copper. 

Violet by the oxyde of manganese. 

Red by a mixture of oxyde of iron and of copper. 

Purple by the purple oxyde of gold. 

White by the oxydes of arsenic and of xinc 

Yellow by the oxyde of silver. 

In staining glass, the coloring ingredients are 
mixed with water, or some ether fluid vehicle, by 
means of which they are spread over the surface of 
a plate of glass, and when dry, are exposed to such 
a degree of heat, as by experience has been found 
to be sufficient. The color is then rubbed off firom 
the surface of the glass, to which it does not ad- 
here ; and those parts of the plate which have been 
thus covered are found to have acquired a perma- 
nent and transparent tinge or stain, doubtless from 
some particles of the color having been absorbed, 
and fixed in the pores of the glass. 

In all the compositions for staining glass, silver, 
in some form or other, enters as an essential in- 
gredient. 

Preparations/ rf Silver, — Take two or three 
ounces of pure nitric acid ; dilute it with three times 
its bulk c^ distilled water ; put it into a Florence 
flask, or any other convenient glass vessel, and add 
to it refined silver, by small pieces at a time, till the 
acid, though kept at a warm temperature, refuses^ 
dissolve any more. After standing quiet for some 
hours, pour off the clear liquor in a clean ground 
stoppered phial, and label it Nitrate qf Silver, 

No. 1. — ^Dissolve common salt in water, and add 
nitrate of silver drop by drop, till it ceases to oc- 
casion any precipitate ; there will thus be obtained 
a heavy white curd-like substance, which must be 
weU washed in hot water, and dried ; by exposure 
to light, it becomes of a dull purple color. It is 
known by the name of muriate of silver, or luna 
cornea. 

No. 2. — ^Dissolve subcarbonate of soda in water, 
and add nitrate of silver, as before described. The 
white precipitate thus obtained, when washed and 
dried^ is ready for use. It is caUed the carbonate 
ef silver. 

No. 3. — IHMolve subcarbonate of potash in wa- 
ter, and proceed precisely as dhrected for No. 2. 
The white powder thus obtained is also carbonate 
of silver. 

No. 4.— Dissolve phosphate of soda in water, and 
proceed as already mentioned. The precipitate 
thus obtained is of a yeUowish color, and is called 
phosphate of silver. 

No. 5. — ^Take any quantity of pure silver rcdlei 
out in thin plates, and put it into a crucible, to- 
gether with some sulphur. When the crucible has 
been a short time on the fire, the sulphur will first 
meh, and then will gradually bam away with a 
blue flame. When the flame has ceased, add some 
more sulphur, and proceed as before ; then take the 



silver out, and heat it red in a muffle ; it will now 
be white, and very brittle ; and after having been 
reduced to powder in a mortar, is fit for use. 

No. 6. — ^Take any quantity of a dUute solution 
of nitrate of silver, and put into it a stick of me- 
tallic tin ; warm it a little, and the sUver will be 
precipitated in the form of metallic leaves on the 
surface of the tin, Scrs^ it off, wash it in warm 
water, dry it, and grind it in a mortar. 

No. 7, — ^Take any quantity of nitrate of silver, 
and put into it a piece of copper plate ; then pro- 
ceed precisely as in No. 6. 

The foregoing preparations of silver mixed witb 
other ingredients, in the proportion about to be 
described, compose aU the varieties of pigment 
which are requisite for staining glass. 

TBLLOW. 

Parts by Weight. 

Take alver No 2 \ 

Yellow lake I 

Mix the ingredients and grind them well, with 
oil of turpentine : lay it on tUn. 

Take silver No. 1 1 

Wlnte clay precipitated from a solution of alum 

bysubouibonateof soda S* 

Oxalate of iron, prepared by precipitating a 

clear solution of sulphate c^ iron by ouUate 

of potash S 

Oxyde of sine 2 

Let the silver be ground first in water with the 
oxyde of zinc, and then with the other ingrediente. 

This is intended for floating on thick. 

Take silver No. 3 1 

Yellow lake 1 

Grind them in spirito of turpentine and oil, and 
lay the mixture on very thin. 

Take silver No. 4 1 

Yellow kke 1 

Whiteday ^ 

Grind them in spirit of turpentine and oil, and 
lay the mixture on thin. 

ORANGB. 

Take silver No. 6 1 

Venetian red and yellow ochre, equal parts, 

washed in water, and calcined red 2 

Grind the ingredients in spirito of turpentine,, 
with thick turpentine, and lay the mixture on thin. 

Take silver No. 7 1 

Venetian red and yellow odure 1 

Grind in turpentine and oil, &c. as the "fbre- 
going. If entire panes of glass are to be tinged 
orange, the proportion of ochre may be greatly in- 
creased. The depth of the tinge depends in some 
measure on the heat of (lie fiunace, and on the time 
that the glass is exposed to it, vHiioh, tiiough easily 
learned by experience, cannot be made the subject 
of precise rules. 

RID. 

Take silver No. 5 I 

Brown oxyde of iron, prepared in heating scales 
of iron, then quenching them in water, re- 
ducing them to a fine powder, and, lastly, 

calcining it in a muffle 1 

Grind the ingrediente with turpentine and oil, and 

lay the mixture on thick. 

Take of antimonial silver, prepared by melting 
together one part of silver and two parte of 
crude antimony, and pulverizing the mass .... 1 

Calcotlia 1 

Grind the ingredlento in turpentine and oil, 

and lay the mixture on thick. 
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Take of antimomal silTer, prepared as above . . 1 
Venetian red and yellow ochre, of each 1 

Grind, &c. as before. 

When the whole panes of glass are to be tinged, 
the proportions of ochre and colcotha may be in- 
' ^ creased, and the ingredients should be ground in 
water. 

On laying on the co/6r.— The method practised 
by many stainers of glass is to draw an outline in 
Indian ink, or in a brown color, ground with tur- 
pentine and oil, and then to float on the color thick, 
having previously ground it with water. But in 
this way of proceeding, it is very subject either to 
flow over^ br to come short of the outline, and thus 
render the skill of the draughtsman of little effect. 

Another method is to draw the pattern in Indian 
ink, and having ground the color as fine as possible 
in spirits of turpentine, to add a little oil of laven- 
der, and to cover the outline entirely with this com- 
position. 

When it has become dry, work out the color with 
the pomt of a stick and a knife from those parts 
that are not intended to be stained ; the most de- 
licate ornaments and most intricate designs may 
thus be executed with exactness and precision. 

If the color is required to be laid on so thick 
that the outline would not be visible through it, 
let the color be first laid on as smoothly as possi- 
ble, and when it has become dry, draw the outline 
upon it, with vermillion water-color, and work out 
the design as before. 

Besides the precision acquired by the above 
method, it enables the artist to apply different 
shades in the same design ; whereas the old method 
of floating only communicates a uniform tint to 
the whole pattern. 

The artist should contrive to charge his fiimace 
with pieces, the color of which is ground in the 
same vehicle, and not te mix in the same burning, 
some colors ground in turpentine and some ground 
in water. The pieces must also be very carefully 
dried, and must be placed in the furnace when this 
latter is moderately warm. 

To gild glass. — ^Take of fine gold in grains one 
part, and pure mercury eight parts: warm the 
mercury, and then add the gold, previously making 
it red hot. When the gold is perfectly dissolved, 
pour the mixture into cold water, and wash it well. 
Then press out the superfluous mercury through 
linen, or soft leather, and the mercury which runs 
through (as it retains «ome gold) may be reserved 
for the n^ opportunity. 

l*he amalgam which remains in the leather is 
to be digest^ in warm aqua-fortis, which will take 
up the mercury, but will leave the gold in the form 
of an extremely fine powder. This powder, when 
washed and dried, must be rubbed up with one- 
third of its weight of mercury, then mix one grain 
of this amalgam with three grains of gold flux, 
which is to be applied in the usual manner. The 
burning, upon which much of the success of the 
above depends, will form the subject of a future 
paper. 

APARTMENTS LIGHTED BY GALVA- 
NISM, AND MACHINERY MOVED BY 
ELECTRO-MAGNETISM. 

BY DR. JACOBI. 

DvKiKO the last winter I frequently illuminated 
my saloon, which is of considerable size, by 
Drummond's light. The mixed gases were ob- 
^Ained in sufficient quantities, that is to say, at the 



rate of three or four cubic feet per hour, by de- 
composing dilute sulphuric acid (specific gravity 
1*33) between poles of phitfaia by a constant 
batteiT' of a particular construction. I only passed 
the gas through a glass tube filled with chloride 
of calcium, and there was neither gasometer nor 
any other provision for it. As soon as the voltaic 
current was closed, the jet might be lighted, and 
the flame then burnt tranquilly, and of the same 
intensity for any length of time. The construction 
and manipulation of the battery, though ex- 
tremely perfect, was still a little embarrassing. 
At present, a battery, with a decomposing stppa- 
ratus which will produce from three to four cubic 
feet of gas per hour, occupies the space of ten 
inches by eight inches, and is about nine inches in 
height. Behold certainly a beautiful application of 
the voltaic battery. 

In the application of electro-magnetism to the 
movement of machines, the most important ob- 
stacle always has been the embarrassment and 
difficult manipulation of the battery. This ob- 
stacle exists no longer. During the past autumn, 
and at a season already too advanced, I made the 
first experiment in navigation on the Neva, with 
a ten-oared shallop furnished with paddle-wheels, 
which were put into motion by an electro-magnetic 
machine. Although we journeyed during entire 
days, and usually with ten or twelve persons on 
board, I was not well satisfied with this first trial, 
for there were so many faults of construction 
and want of insulation in the machines and bat- 
tery, which could not be repaired on the spot, that 
I was terribly annoyed. All these repairs and 
important changes being accomplished, the expe- 
riments will shortly be recommenced. The expe- 
rience of the past year, combined with the recent 
improvements of the battery, give as the resuk, 
that to produce the force of 'one horse (steam- 
engine estimation) it will require a battery of 
20 square feet of platina distributed in a convenient 
manner, but I hope that from eight to ten square 
feet will produce the effect. I hope that witlun a 
year of this time I shall have equipped an electro- 
magnetic vessel of from 40 to 50-horse power. 

St. Petersburg, June, 1839. 

FANCY WOODS. 

{Resumed Jrom page 238.) 

King'Wood is generally used for small cabinet- 
works, and for borderings to those which are 
larger. It is extremely hard. The trqfe which pro 
duces it is small, ad the sticks are ' 

to this country more than five inches 
feet long. Its color is of a chocolate 
black veins; sometimes running in! 
lines, and at others more spread over 
in rose-wood. The botanical name 
which produces this wood is not knovm, 
from BrazU. 

And here we should remark the 
imperfect state of our knowledge with regard 
species of trees which produce the fancy wo( 
extensively used in cabinet-work in tbda countl. 
It might be supposed that there would be no mo. 
difficulty in determining the botanical natnes, and? 
deciding the species of those foreign woods which 
are used in our finer sorts of furniture, and in man^ 
small articles of taste, such as Tunbridge-ware, thi 
in pointing out that oak b used in ship buildin 
and pine in the construction of houses ; but 
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contrary is the fact. The attention of botanists 
^ who have described the productions of South 
I America and Australasia, ^om which these fine 
[ woods come, has not been directed to this point; 

and the commercial dealers in these woods have 
' paid no regard to it. It would be well, in this age 

when natural history is so much cultiyated, ifnatural- 

IistS) and dealers in foreign timber, would com- 
bine their experience upon this subject, and supply 
the deficiency. No knowledge of tiie matter can be 

I procured in books; and we have consulted com- 
mercial men and practical botanists, without obtain- 
ing any information that could be depended upon, 
though each agreed in lamenting that a subject of 
general interest should have been so entirely without 
investigation. Although no important results to 
science might proceed from such inquiries, it is cer- 
tainly humiliating not to be able to tell with precision 
where those materials are naturally produced, and 
what species of trees produce them, with which the 
useful arts have surrounded our every-day life. 

Beef-wood, principally used in forming bwders 
to work in which the larger woods are employed, 
is intensely hard and extremely heavy. Its color 

I is of a pide red, not so clouded as mahogany. 
The timber arrives in this country in logs of about 
nine feet long by tJtirteen or fourteen inches wide. 
The tree wMch produces it is not known in bo- 

» tanical description, but it is a native of New Holland. 

i Tulip-wood would appear to be the produce of 

a tree, little exceeding the character of a shrub, 
I for it arrives here in sticks of about five inches 
diameter, seldom more than four feet in length. It 
is very hard, and of a clouded red and yellow color. 
Its principal use is in bordering; though it is em- 
ployed in smaller articles, such as caddies and ladies' 
work-tables. 

Zebra-wood is the produce of a large tree, and we 
receive it in logs of two feet wide. It is a cheap 
wood, and is employed in large work, as tables. The 
I color is somewhat gaudy, being composed of brown 
'] on a white ground, clouded with black, and each 
strongly contrasted, as its name imports, derived, as 
it is, from the colors of the zebra. ! 

Coromandel-wood is used in large works, like I 
zebra and rose-wood. It is inferior to rose-wood 
in the brilliancy and divisions of its colors, having 
a dingy ground, and sometimes running into white 
streaks. The tree which produces it is of a large size. 
Satin-wood \a well known for its brilliant yellow 
color, with delicate glowing shades. It is now not 
much used in cabinet work. The timber arrives here 
in logs of two feet wide, and seven or eight feet long. 
8andel-wood is of a light brown color, with bril- 
liant waves of a golden hue, not unlike the finest 
Honduras mahogany. It is about the same size as 
satin-wood % 

Amboyna-wood is now very much used in cabinet 

work. It is of various colors ; and the shades are 

generally small. It arrives in logs of two feet wide. 

Snake-woodis extremely hard, of a deep red color, 

with black shades. It is principally used for border- 

^^ ing and small work. 

\ ^« Hare-wood something resembles satin-wood in 
od^WB arrangement of its waves, but its color is differ- 
^ouutS, being of a light brown ground, 
no isxor^otany Bay Oak forms very beautiful furniture, 
a and i ground is a uniform brown, with large dai'k 
»^^',»,ichtehes. 

ony, — Of the several woods bearmg this name, 
are the African cliff ebony, which is black, with 
ite spot ; and the spotted ebony, a very beautiful 
",, and extremely hard, (more so than the com- 




mon ebony,) of which the ground is black, witii 
brown and yellow spots. 

Acker-wood is the produce of a large tree, and is 
of a cinnamon color. Gufiary-te^ood is of a goldoi 
yellow. Purple-wood is of a purple color, witiiont 
veins. This appears to be the produce of a thorn 
of tropical countries, being only four indies wide. 
These three woods are but littie used in furniture, 
but are employed in mosaic floors. Bird's-eye 
Maple, (its appearance is described in its name,) 
which has also been so employed, is a narrow and 
long wood. 

Calamander-wood. There is a very beautifhl 
wood of this name growing in the island of Ceylon, 
which, when wrought into furniture, surpasses, we 
think, in appearance any other we ever saw. The 
wood is very hard and heavy, and of singularly re- 
markable variety and admixture of colors. It is 
very difficult to describe this — nay impossible to 
convey to those who have not seen it an idea of the 
manner in which the shades run into one another. 
The most prevailing of these is a fine chocolate color, 
now deepening almost into absolute black, now feding 
into a medium between fiiwn and cream colors. In 
some places, however, the latter tint is placed in 
more striking, though never quite in sudden contrast 
with the ri(£est shades of the brown. The varia- 
tions are sometimes displayed in clustering motties, 
sometimes in the most graceful streaks. There is 
not, however, anything in the least gaudy or fantastic 
in the general result. It certainly arrests the eye 
— ^but &is is from the rich beauty of the intermingled 
colors, not from any undue showiness. 

This wood takes a very high polish. It is 
wrought into chairs, and, particularly, into tables. 
The tree grows to the usual size of a forest-tree, the 
leaves are large, and shaped Uke the figure of a club 
on a playing-card. 

Partridge, Leopard, and Porcupine woods, are 
very rarely used. Their names are derived firom a 
supposed similarity of their colors to those of the 
flnimiila whosc denominations they bear. 
{Continued on page 286.^ 

THE GYMNOTUS, or ELECTRICAL EEL. 

BY PROFESSOR FARADAY, F.R.S, &C. 

Wonderful as are the laws and phenomena of 
electricity when made evident to us in inorganic or 
dead matter, their interest can bear scarcely any 
comparison with that which attaches to the same 
force when connected with the nervous system and 
with life; and though the obscurity which for the 
present surrounds the subject, may for the time also 
veil its importance, every advance in our knowledge 
of this mighty power in relation to inert things, helps 
to dissipate that obscurity, and to set forth more 
prominently the surpassing interest of this very high 
branch of physical philosophy. We are indeed but 
upon the threshold of what we may, without pre- 
sumption, believe man is permitted to know of this 
matter; and the many eminent philosophers who 
have assisted in making this subject known, have, as 
is very evident in their writings, felt up to the latest 
moment that such is the case. 

A Gynmotus has lately been brought to this 
country by Mr. Porter, and purchased by the pro- 
prietors of the Gallery in Adelaide Street; they 
immediately most liberally offered me the liberty of 
experimenting with the fish for scientific purposes; 
they placed it for the time exclusively at my disposal, 
only dtsiring me to have a regard for its jife. and 
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heftkh. I was tiot dew to take advantage of their 
wish to forward the interests of soienoe, and witli 
many thanks accepted th^ offer. With this Gym- 
Botns, having the kind assistance of Mr. Bradley of 
the Gallerfi Mr. Gassiot and occasionally other 
gentlemeti, as Professors Daniell, Owen, and Wheat- 
stone, I have obtained every proof of the identity of 
its power with common electricity. 

The fish is forty inches long. It was caught 
about March, 1838; was brought to the Gallery on 
the 15th of August, but did not feed from the time 
of its capture up to the 19th of October. From the 
24th of August, Mr. Bradley nightly put some blood 
into the water, which was changed for fresh water 
next morning, and in this way the animal perhaps 
obtained some nourishment. On the 19th of October 
it killed and eat four small fish; since then the blood 
has been discontinued, and the animal has been im- 
proving ever since, consuming upon an average one 
fish daily. Hie fish eaten were gudgeons, carp, and 
perch. 

I first experimented with it on the 3rd of Sep- 
tember, when it was apparently languid, but gave 
strong shocks when the hands were favorably dis- 
posed on the body. The experiments were made on 
four different days, allowing periods of rest from 
a month to a week between each. His health seemed 
. to improve continually, and it was during this period, 
between the third and fourth days of experiment, 
that he began to eat. 

Beside tiie hands two kinds of collectors were used. 
The one sort consisted each of a copper rod fifteen 
inches long, having a copper disc one inch and a half 
in diameter brazed to one extremity, and a copper 
cylinder to serve as a handle, with large contact to 
the hand, fixed to the other, the rod from the disc up- 
wards being well covered with a thick caoutchouc tube 
to insulate that part from the water. By these the 
states of particular parts of the fish whilst in the water 
could be ascertained. 

The oAer kind of collectors were intended to meet 
the difficulty presented by the complete immersion of 
the fish in water; for even when obtaining the spark 
itself I did not think myself justified in asking for 
the removal of the animal into air. A plate of copper , 
eight inches long by two inches and a hal/ wide, was 
bent into a saddle shape, that it might pass over the 
fish, and inclose a certain extent of the back and 
sides, and a thick copper wire was brazed to it, to 
convey the electric force to the experimental appa- 
ratus; a jacket of sheet caoutchouc was put over the 
saddle, the edge projecting at the bottom and the ends ; 
the ends were made to converge so as to fit in some 
degree the body of the fish, and the bottom edges 
were made to spring against any horizontal surface 
on which the saddles were placed. The part of the 
wire liable to be in the water was covered with caout- 
chouc. 

Shock. — ^The shock of this animal was very 
powerful when the hands were placed in a favorable 
position, i. e, one on the body near the head, and 
the other near the tail; the nearer the hands were to- 
gether within certain limits the less powerful was 
the shock. The disc conductors conveyed the shock 
very well when the hands were wetted and applied 
in close contact with the cylindrical handles; but 
scarcely at all if the han<yes were held in the dry 
hands fii an ordinary way. 

Gahfanomeier. — Using the saddle conductors ap- 
plied to the anterior and posterior parts of the Gjrm- 
notus, a galvanometer was readily affected. It was 
not particularly delicate ; for zinc and platina plates 



on the upper and lower surface of the tongue did not 
cause a permanent deflection of more than 2b^ ; yet 
when the fish gave a powerful discharge the ddSection 
was as much 30^, and in one case even 40^. The 
deflection was constantly in a given direction, the 
electric current being always from the anterior parts 
of the animal through the galvanometer wire to the 
posterior parts. The former were therefore for the 
time externally positive, and the latter negative. 

Milking a Magnet. — ^When a little hdU contain- 
ing twenty-two feet of silk wire wound on a quill 
vras put into the circuit, and an annealed steel 
needle placed in the helix, the needle became a 
magnet, and the direction of its polarity in every 
case indicated a current from the anterior to the 
posterior parts of the Gymnotus through the ood- 
ductors used. 

Chemical decomposition. -^ Volar decompositian 
of a solution of iodide of potassium was easily 
obtained. Three or four folds of paper moistened 
in the solution were placed between a platina plate 
uid the end of a wire also of a platina, these being 
respectively connected with the two saddle conduc- 
tors. Whenever the wire was in coi^unction with the 
conductor at the fore part of the G^ymnotus, iodine 
appeared at its extremity ; but when connected with 
the other conductor none was evolved at the place on 
the paper where it before appeared. So that here 
again the direction of the current proved to be (he 
same as that given by the former tests. 

By this test I compared the middle part of the 
fish with other portions before and belnnd it, and 
found that the conductor A» which being implied 
to the middle was negative to the conductor B ap- 
plied to the anterior parts, was, on the oontcaiy, 
poutive to it when B was applied to places near 
the taU. So that within certun limits the condition 
of the fish externally at the time of the shock appears 
to be such, that any given part is negative to other 
parts anterior to it, and positive to such as are b^nd 
it. 

Spark. — The electric spark was obtained thus. 
A good magneto-electric coil, with a core of soft 
iron wire, had one extremity made £aat to the end 
of one of the saddle collectors, and the other 
fixed to a new steel file: another file was made 
fast to the end of the other collector. One person 
then rubbed the point of one of these files over 
the fece of the other , whilst another person put the col- 
lectors over the fish, and endeavoured to excite it to 
action. By the friction of the files contact was 
made and broken very frequently; and the object 
was to catch the moment of the current through the 
wire and helix and by breaking contact during the 
current to make the electricity sensible as a spark. 

The spark was obtained four times, and nearly 
aU who were present saw ^t. That it was not due 
to the mere attrition of the two filea was show.! 
by its not occurring when the files were rubbei 
together, independently of ■ the animaL Since then 
I have substituted for tiie lower file a revolving steel 
plate, cut file-fashion on its face, and for the upper 
file wires of iron, with all of which the spark was 
obtained. 

Such were the general electric phenomeoa 
obtained from this Gymnotus whilst living and active 
in its native dement. On several occasions many 
of them were obtained together ; thus a magnet was 
made, the galvanometer deflected, and perhaps a wire 
heated, by one single discharge of the electric force 
of the animal. 

I think a few further but brief details of expe* 
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rimonts, rdatiog to tbe qiumti^ and dispontum of 
the electricity in and about this wonderful animal, 
will not be oat of place in tbia short account of its 
powers. 

When the vhodc is stronf , it is like that of a lai^ge 
Leyden battery cbai^ged to a low degree, or that of a 
good Toltaic battery of perhiqps one hundred or more 
pairs of plates, of which the circuit is completed for 
a moment only. I endeavoured to form some idea 
of the quantity of electricity by eonnecting a laige 
Leyden battery with two bras baOs, above three 
inches in diameter, placed se? en indies apart in a 
tub of water, so that they might represent the parts 
of the Gymnotus te whieh the collectors had been 
applied; but to lower the intensity of the discharge, 
dght inches iu lepgth of sisofold thick wetted string 
were interposed elsewhere in the drouit, this being 
found necesary to prevent the easy occurrence of tbe 
spark at the ends of the ooUeotors, when they were 
iqipUfld in the water n^ir to the balls, as they had been 
before to the fiah. Being thus arranged, when the 
battery was strongly charged and disohiirged, and 
the huids put into the water near the balls, a shock 
was fdt, much resembling that from the fish; and 
though the experiments have no pretension to accu- 
racy, yet as the tension could be in some degree 
imitatft[| by reference to the more or less ready pro- 
duction of a 9p9fk, and after that the shock be used 
to indicate whether the quantity was about liie same, 
I think we may conclude that a single medium dis- 
charge of the fish is at leait equal to tiie eleotricity 
of a Leyden battery of fifteen jars, containing 3,500 
aquare inches of glass coated on both sidce, diwged 
to its highest degree. This conclusion re^»ectfaig 
the great quantity of efeetrieity in a^angle Gymnotus 
shock, ia iu perfect accordance with the degree of de- 
fiection which it can produce in a galvanometer 
needle, and also with the asfumnt of chftn^i^^al de- 
composition produced in the aleotrolyKing ezper- 
ments. x 

Ghreat as is the force hi a angle discharge, the 
Gymnotus, as Humboldt describes, and as I have 
frequently experiencedf, gives a double and even a 
triple diock; and this capability of immediately 
repeating the effect/with scarcely a sensible mterval 
of time, is very im|K>rtant in the considerations whidi 
most arise hereafter respecting the origin and excite- 
ment of the powder in the animal. 

Ae, at the mpment when the fish wills the shock, 
the anterior patts are positive and the posterior parts 
negative, it liiiy be eoncluded that there is a current 



water wiiich i 



' to tbe latter through every part of 
I surrounds the animal, to a oonsi- 
Bfrom ite body. The shock which is 
ore, when the hands are in the most 
position is 1^ effect of a very small portion 
electricity which the animal discharges 
ot, by far the largest portion passing 
surrounding water. This enormous 
irrent must be accompanied by some effbet 
fish equivalent to a current, the direction 
( from the tail towards the head, and equal 
I of all these external forces, 
kvident from all the experiments as well as 
^ple considerations, that all the water and all 
ucting matter around the fish, through which 
>ge circuit can in any way be completed, is 
\ &e moment with eiroulathig electric power; 
I stote might be easily represented goienJly 
gram by drawing die lines of inductive action 
- in the case of a Gymnottts,surroimded equally 
Weeti(ms by water, these would resemble gene- 



rally, in disposition, the magnetic curves of a magnet, 
having the same straight or curved shape as the 
animal, t. e, provided he, in such oases employed, as 
may he expected, his four elcotrio organs at once. — 
PMIo^ophieal IVmu, 1839. 

MISCELLANIES. 

Effects qf Mu9hroom$ on the Air, — According to 
Dr. Mariet mushrooms produce very different effecto 
upon atmospheric air, f^m those occasioned by green 
plants under the same circumstances: the air is 
promptly vitiated, both by absorbing oxygen to form 
carbonic add at the expense of the vegetable carbon, 
or by the evolution of carbonic acid immediately 
formed ; the effecte appear to be the same both day 
and night. 

If fresh mushrooms be kept in an atmosphere of 
pure oxygen gas, a large proportion of it disappears 
m a few hours. One portion combines with the 
carbon of the vegeteble to form carbonie acid, and 
another is fixed in the plant, and is replaced by azotic 
gas disengaged from the mushrooms. 

When fr^ mushrooms are placed for some hours 
in an atmosphere of azotic gas, they produce but 
little eflRect >spon it. A small quantity of carbonic 
acid is i^^^nged, and in some cases a little azote is 
absolved.— vouma/ de Pharm. JifarSf 1839* 

A Miver Scythe* — ^A method has been resorted to 
for the purpose of cutting the weeds on the upper 
Witham of sewers which has proved of great utility, 
and is deserving of being ext^isively adopted. It is 
this ; several scythe blades are rivetted together in ope 
length, so as to reach across the river, and also to 
curve down towards the bed of it. The elasticity of 
the scythes, and their united length, naturally cause 
the curvature to take the proper adaptetion, and fit the 
bed ; but there are also some wdghte added, to 
assist in keeping the implement at a proper depth : 
besides which it is requisite to let the edge be always 
horizontal ; a broad piece of iron is therefore rivetted 
at each extremity, at right angles, and to these 
ends ropes are atteched. Tliree men on each side of 
the river draw the apparatus upwards, thus meeting 
the weeds as they are Dent downwards by the cur- 
rent ; by proceeding thus the weeds are cut close to 
the roots. Four miles a day can be cut and cleared, 
but it is necessary to have four men on each side 
tiie river to haul and relieve each other, and eight 
men to follow with rakes. — Stan^fbrd Mercury. 

Lengthening of a Steamer, — ^A curious operation 
lately took place in Chatham dockyard, that of 
lenthening the Gleaner steam-vessel, which had been 
taken into dock for that purpose. She was sawn in 
two a littie more than one-uird of her length from 
her stem, and ways were laid from the fore-part <rf 
her to tread on, the purchase fiills were rove, and 
brought to two capstans, and the order being given 
by the master shipwright, the men hove away, and 
in five minutes the fore section was separated from 
the after part, a distance of 18 feet. The space 
between will now be filled up by new timber. 
Tliere is no record of any ship or vessel having 
been lengthened in this dockyard before the 
Gleaner. 

TVpo/oce.—Under this titie a M. Pellet, of Bor- 
deaux, has, it is said, formed, a material with 
which he can take perfect caste of the human face, 
witiiont hidueing that rigidity and contortion which 
are caused by the application of plaster. 

To give varigated Colore to Fktme and Fireworke, 
— It is mudi to be wished, that, for the sake of 
variety different colors could be given to flreworki 
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at pleaiure; hot though we are acquainted with 
several materials which commuiioate to flame Tarious 
colors, it has hitherto been possible to introduce 
only a very few colors into that of gunpowder. 

To make white fire, the gunpowder must be 
mixed with iron, or rather steel filings. 

To make red fire, iron-sand must be employed 
in the same manner. 

As copper filings, when thrown into a flame, ren- 
der it green, it might be concluded, that if mixed 
with gunpowder, it would produce a green flame; 
but this experiment does not succeed. It is sup- 
posed that the flame is too ardent, and consumes 
the inflammable part of the copper too soon. But 
it is probable that a sufildent number of trials have 
not yet been made ; for is it not possible to lessen 
the force of gunpowder in a considerable degree, by 
increasing the dose of the charcoal ? 

Camphor mixed with the composition, makes the 
flame to appear of a pale white color. 

Raspings of ivory give a dear flame of a silver 
color, inclining a little to that of lead ; or rather a 
white daxrling flame. 

Greek pitdi produces a reddish flame, of a 
bronze color.— Black pitch, a dusky |bune ; like a 
thick smoke which obscures the atmospfac?^. — Sul- 
phur, mixed in a moderate quantity, makes dto ^ame 
appear blue. — Sal-ammoniac and verdigris give^a. 
greenish flame. — Raspings of yellow amber com- 
municates to the flame a lemon oolor.—Crude anti- 
mony gives a russet color. 

Copying (Hi PaifUingi, — ^llie German papers 
state tiiat M. Ldpmann, of Berlin, has invented a 
machine for obtaining copies of oil-colored paintings. 
It is further said, that the inventor produced with 
his machine, in one of the rooms of the Royal 
Museum, at Berlin, 110 copies of Rembrandt's 
portrait, ^dnted by himself. M. Ldpmann offers 
these copies for sale at a louis d'or each. 

To take Impreuioru from Leaves. — ^Take green 
leaves of trees or flowers, and lay them between the 
]eave».of a book till they a^ dry. Then mix up 
some lamp-black with drying oil, and make a small 
dabber of some cotton wrapped up in a piece of soft 
leather. Put your color upon a me, and take some 
on your dabber. Laying the dried leaf flat npon a 
table, dab it very gently with the oil color, till the 
Tdns of the leaf are covered; but you must be 
careful not to dab it so hard as to force the color 
between the veins. Moisten a piece of paper, or 
rather have a piece laying between several shieets of 
moistened paper for several hours, and lay this over 
the leaf which has been blackened. Press it gently 
down, and then subject it to the action of a press, 
or lay a heavy weight upon it, and press it down 
very hard. By this means you obtain a very beau- 
tiful impression of the leaf and all its veins ; even 
the minutest will be represented in a more perfect 
manner than they could be drawn with the greatest 
care. These impressions may also be colored in the 
same manner as prints. 

New Balloon, — M. Gamerin is reported to have 
made some progress in the direction of balloons 
through the air, by supplying them with sails some- 
what in the form of those of windmills, 

Ram^Guaget. — It was acknowledged at the 
Birmingham meeting that small reliance could be 
placed on rain-guages in elevated situations, wheoe 
they were exposed to winds and storms. Unless 
something of a superior construction be devised, we 



must be content with the average accuracy of tiio 
present instruments, dumgh precision is to impor- 
tant to all meteorological observations. 

New Fostil Speeiee, — M. Endes Deslongchampt 
has latdy published a memoir on a fossil Saurian, 
discovered near Caen in 1835, which he propo ses to 
name Pteiilopleunm Bueklwudi {q. d, TariiBd-ribbed.) 
This animal, which must have been at least from 25 
to 30 feet long, must have been intermediate to the 
crocodiles and lizards* It approximates neariy to 
the Megalosaurus ; neverthdess marked differences 
in the form of the vertebre and of the femurs, the 
only bones of the megalosaurus yet known to us and 
described, have induced M. Dedongchamps to form 
another genus of this new animd, diaraeterized by 
the number and diverdty of its ribs. These ribs 
are, in hct, of different sorts : there are seven, sym- 
metricd, curved like a chevron in the middle, and 
tapering off at thdr two extremities, at which their 
upper surface is dianndled out. lliey were evi- 
dently placed on the medid line, in the thickness of 
the coatrogs of the abdomen, and resemble the oaseos 
spines which are found in the abdomind muscles of 
certain lizards, as chameleons, the anolis, &c. 
The Pcekilopleuron had seven other pairs of ribs, 
or fourteen osseous parts, resembling to a cer- 
tain degree the former, and which also must have 
been ntuated among muscles behind the former, 
^ut with this difference, that instead of being united 
(^sti^ medium line into one, they were united by 
mefl^4{f ligaments. All the abdombd ribs were 
providea^ their extremities with a bony proeen 
on the inMVfaoe, and attached, for about half their 
length, in W channd before-mentioned. The 
seven last pdrt\{f ribs, with their processes, reaem* 
Med neariy the sn^Uer ribs of the crocodiles. 

It would appev>^m this singulsr fcnrmatioii* 
that the infiBrior porakp ^ the abdomen must have 
been very extended, attt^ ^t il must have been 
fortified with forty-nine 1 

The other portions, 
M. Desbngchamps, are 
number of twenty-one, a { 
vis, a femord bone, a portio 
bones of the tard, many phalani 



ny pieces. 

^ected and collated bj 

vertebrs, to the 

pumbo-of ribs, a }>d- 

^ of the fibula, font 

s, a left humems. 



radius and cubicular bone. The V^rtebrK have the 
body dightly concave, both befor^f>d behind, and 
present characters which assimilate them with those 
of crocodiles and of lizards, with^ bdonging to 
dther of these types. ^ 

Cotuervation <ifIAmng PlanU JurwiF/'OV ^'V- 
agee, — " Having constructed a case so IM the air 
could not enter, by carefully fixing sevei^ bonds of 
linen on all the joints with a glue not Ua^ to alt» 
ration, I prepared,*' says M. d'£aubortf>^ *' ^th 
potters' day, cow dung, and water a Iwnfi^lMit 
liquid mortar, in which I immersed tf^ rooti, 
having previoudy coated the stem ; this beios ^ba, 
I covered them with moss and placed the<n >n the 
case, filling the intervals carefully with stn^* eo 
that no friction might take place fit>m the pitching 
or rolling of the vessd. I dosed the ca^t and, 
after having used the same precautions foi the ex- 
terior joints as for the inner ones, I had i^ pieced 
in the hold of the vessel which was to carry ^ to the 
isle of Mauritius. The vessel arrived safe, ii^^ case 
was disembarked and opened before tiie cf^toms, 
and instead of dry and sapless wood as n^ ex- 
pected to be found, trees covered with leaica and 
flowers, much to our surprise, were to be se^>" 



Loxoox— Prioled by D. Fkaxom, 6, White Hone Lane. Mile End.—PablUbed by W. Baiitaui, 11. Patemostw F^ 



Digitized by V^jOOQlC 



THE 



MAGAZINE OF SCIENCE, 

SnU ^cjbool of ^vta. 



33.] 



NEW EDITION. 



Fig. 1. 



[Ud. 




CLARKE'S MAGNETO-ELECTRICAL MACHINE. 
Fig- 2. 




Digitized by 



Google 



258 



MAGAZINE OF SCIENCE. 



MAGNETO-ELECTRICAL MACHINE. 

The discovery of Professor Faraday, that a carrent 
of magnetism would produce electrical effects, and 
the wonderful . and before unknown powers of this 
science displayed by his experiments, supported as 
they were by Mr. Forbes, at Edinburgh, who first 
witnessed the magnetic spark, has shown the inti- 
mate connection of the sciences of magnetism and 
electricity more than any other course of investiga- 
tion ; and rendered all who have the least pretence 
to class themselTcs among the scientific anxious to 
witness the spark, shock, decomposition of water, 
deflagration of metals, and rotatory motions pro- 
duced by the magnet only, independent of that 
chemical action always attending galvanism. The 
machines capable of accomplishing this are called 
MagneiO'Eleetriealj and yary but very slighUy in 
their form, in some the magnets being placed 
horixontally, in others vertically. The following, 
by Mr. Clarke, of the Lowther Arcade, will show 
their usual and most useful structure. 

Fig. 1, represents the battery of bent bar 
magnets, placed, vertically, and resting against four 
adjusting screws, which pass through the mahogany 
backboard B ; C is a bar of Ttout brass, having an 
opening in the middle, through which passes a bolt, 
with a screw wheel, the purpose of which is to draw 
the magnetic battery to the board B. By these 
means Uie battery can readily be disengaged from 
the machine, without taking asunder the entire 
apparatus, and the battery is thus also freed from 
that vibration which must necessarily be occasioned 
by the attachment of the rotating apparatus to the 
battery itself. D is Ibe intensity armature, or 
inductor, which screws into a brass mandril, seated 
between the poles of the battery A ; motion being 
communicated to it by tiie multiplying wheel E. 
This armature has two coils of fine insulated 
copper wire, one thousand five hundred yards long, 
coiled on its cylinders, the commencement of each 
coil being soldered to the armature D, from which 
projects a brass stem, (also soldered into D,) which 
carries the break pieces H : the break piece is 
made fast in what position soever is required by a 
small binding screw. K, a hollow brass cylinder, 
to which the terminations of the coils, F G, are 
soldered, being insulated by a piece of hard wood, 
attached to the brass stem. O is an iron wir» 
spring, pressing against the hollow cylinder, K, at 
one end, and held in metallic contact by a niurled 
head screw, in the brass strap N, which is fixed to 
the side of the wooden block L. P, ^ square brass 
pillar, fitting into a square opening in the other 
brass strap N, and secured at any convenient 
height required. Q, a metal spring, that rubs 
gentiy on the break piece H, and held in perfect 
metallic contact by the nurled head screw in P. 
T, a piece of copper wire for connecting the two 
brass straps M N ; then D H Q P N, are in con- 
nection with the commencements of each coil, and 
K O M, with the terminations. The advantages of 
this arrangement are that mercury is not required, 
as in Saxton's machine, by which much loss and 
inconvenience is occasioned by its being scattered 
about by the disc and blades. By Clarke's arrange- 
.ment, the metal spring Q presses gentiy on the 
break H , consequentiy, the effects here are un- 
broken, no matter how long the machine may be 
required to be kept in action ; this is not the only 
advantage it possesses, for, in the mercury, the 
fiurfiftce is very rapidly oxidated ; the oxide adheres 



to both disc and point, and preventing eo perfect a 
metallic contact as that obtained by the spring aad 
break. 

To adjust the intensity conductor, the faces of 
the iron cylinders, that carry the coils FO, must 
be placed parallel to, and nearly in contact with 
the battery A; this can easily be done, and the 
battery adjusted with the greatest nicety, by means 
of the screws at the back of the machine ; the 
break must then be so adjusted that the spring Q 
will separate from it, just at the same time that die 
iron cylinders of the inductor have left the poles of 
the magnetic battery; and, lasUy, the iron wire 
spring O, must press gently against the hollow 
brass cylinder H. 

In order to give the shock, the two brass con- 
ductors R S must be grasped in the hands, and one 
of their connecting wires put into the holes of 
either of the brass slips M or N, and the other 
wire into the hole at the end of the brass stem that 
carries the break H. M N must then be connected 
by T, and on turning the wheel a violent shock will 
be felt by the person holding RS. When the 
wheel is rapidly turned, the quick succession of 
shocks is absolutely intolerable, and produces so 
violent an effect on the muscles of the arm, that 
they contract, and cause the hands to clench the 
conductors involuntarily, and the person is left at 
the mercy of the operator, it being quite impossible 
to let go : the better way of taking the shock is, 
therefore, to plunge R S into two separate basins of 
salt and water, and immerse a hand in each. If the 
two connecting wires of R S are put in M N, the 
shock is not so powerful. The shock may be 
modified in different ways, by turning the wheel E 
very slowly, or increasing the distance between the 
battery A and the armature D ; or, by making the 
break H separate from the spring Q when the 
armature D is horizontal. 

Fig. 2 represents the parts of the armature of 
their actual size, the letters are the same as in 
Fig. 1. 

PLANTS USED AS TEA. 
The plants used as tea are as widely separated frooi 
each other as the countries themselves are remote. 
In Mexico and Guatimala the leaves of the Psoralea 
fflandulosa are generally used as tea ; and in Ne^ 
Grenada the Alstonia thetrformii of Mutis, the 
Symplocos Alstonia of Humboldt and Bonpland» 
affords a tea not inferior to that of China. Farther 
to the north, on the same continent, a very whole* 
some tea is made from the leaves of the Gaultheria 
procumberu and Ledum lat\fiilium. This last is 
vulgarly called Labrador tea, and its use was first 
made known by the late Sir Joseph Banks. The 
most famous of all American teas, however, is the 
tea of Paraguay^ of which large quantities are an- 
nually imported into Peru, Chili, and the States of 
Buenos Ayres, and the use of it is so universal in 
South America, that the inhabitants have always 
some of this tea ready prepared, whether engaged 
in occupations at home or in the fields, and no 
person departs on a journey without being provided 
with a quantity of the herb. It is made by merely 
pouring warm water on the leaves, and is sipped, 
through a silver or glass tube, from a small vessel, 
called a mate pot, which is carried in the hand, or, 
should the person be on horseback, or engaged in 
any occupation requiring the use of his hands, it is 
sus{)ended from the neck by means of a small < ~ 
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fiad sise ; it 18 again filtered, and it is allowed to 
draw near to the proper state, for the purpose of 
incorporating it with the lamp black, that too much 
time may not be lost in waiting untU the paste has 
acquired the proper consistence requisite for its 
being moulded. 

The astringent principle contained in vegetable 
juices will not form a gelatine precipitate when the 
acid contained in it has been saturated. Nut galls, 
or any other vegetable containing much of the 
astringent principle, may then be boiled with mag- 
nesia or lime; and then mised with the filtered 
decoction of the size, there will not be any preci- 
pitation; and the size thus prepared will be so 
much less soluble when dry, in proportion to the 
quantity it may contain of the astringent matter. 

It is only by cautiously proceeding that we can 
ascertain the most just proportion of the astringent 
matter which ought to be combined with the size. 

By whatever mode the excipient is prepared for 
being mixed with the black pigment, it must be 
equaUy well clarified by washing it in plenty of 
water until it leaves no sediment ; whenever this 
takes place, there is nothing more required than to 
concentrate its substance to the proper deeree of 
consistency by evaporation. 

It is also by proceeding cautiously that we can 
ascertain the relative proportions of black and size, 
since that size may be more or less strong ; but we 
shall succeed in this object without difficulty by 
making the two following trials: — 

With a pencil apply a light wash of ink upon a 
slab of porcelain, and with a pen put some writing 
on paper ; if the ink on the porcelain shines, this 
Is a proof that it has suflkient size in it ; and if, 
after it is dry on the paper, it cannot be washed off 
by water, it is clear that there is not too much size 
in the composition. 

The Chinese used wooden moulds to form their 
ink paste, but these moulds may be made very well 
of potter's clay baked ; and when they have not 
been half vitrified by the fire, they will adhere to 
the tongue. In this state they absorb a portion of 
the moisture in the paste, and this facilitates the 
discharge of the moulded ink in a short time after 
having been compressed in the mould ; the sticks 
of ink are afterwards covered up in the ashes to 
prevent their becoming split in the drying ; and 
the moulds may be dried in the sun or on a stove ; 
* and if the pores of the latter, after a long service, 
should cease to absorb the humidity, they should 
be boiled in a wash of caustic lye, and then dried 
as usual, or exposed to a red heat. 

The quality of the lamp black has a great influ. 
ence upon the quality of the ink. The black of 
which the ** Imperial Ink'* is made, consists of 
extremely light lamp black, in the preparation of 
which great care is taken. For this purpose, a 
metal stove may be employed; into tMs stove a 
lamp with many burners must be placed, and sur- 
mounted with a large plate of iron ; the opening 
of the stove should be so arranged as to allow the 
combustion oi the lamp to produce /"^^^uch smoke 
as possible ; and for this purpose ^as oils and 
£it^ substances are tried to astwi-iain which will 
best suit this purpose. 

In China, the finest lamp black is prepared from 
the oil of girgeliHf which is the oil of sesame. 

M. Proust, in the analysis which he made of 
some Chinese ink of the finest quality, found two 
per cent, of camphor in it. This substance is also 
pointed out in a receipt to be found in the Chinese 



Encyclopedia. From this information, I mixed a' 
little camphor in the ink which I made, and I soon 
found the good of this addition. When the ink 
in which it was mixed was in a state of paste 
strong enough to be moulded, I have pressed it 
with the fingers di^tly touched with oil, and it 
did not adhere in the slightest degree; in this 
state it took perfectly the impression of the seal, 
and this facility of moulding I attribute entirely to 
the camphor. 



REVIEW. 

PkUotophy in Sport made Seienee in Eamut. 

3 vols. Longman & Co. 
A NEW edition of the above work has lately made 
its appearance, and although we understand that it 
has continued to sell well ever since its first appear- 
ance in 1827, yet not more rapidly nor even so 
much so as its real and intrinsic merit deserves. 
The title is a happy one, and shows fully that the 
intention of the work is to win the student to a 
consideration of the facts of science, through the 
medium of his sports. In fact, a father, (Mr. Sey- 
mour), takes upon himself to explam to his chil- 
dren the scientific principles involved in their 
various games and toys, in which he is assisted by 
a worthy and eccentric vicar, who has a horror of 
puns, and gives the history and classical allusions 
of each toy as it offers itself to the family notice. 
Although written ostensibly for children, there is 
many a wise and aged head may be informed by a 
perusal of its pages, snd many a person hitherto 
dreading the tediousness of scientific detail, may be 
highly amused by the sprightliness of its diction. 
The following fragment is a fair specimen of the 
style and character of the work : — 

" Mr. Seymour then proceeded. < This toy is 
termed the Thaumairope,* y 

" * Of Grecian origin !* " observed the vicar. 
" * Timeo Danaos et dona fereateSj ' as Viigil has 
it.' 

" ' What is the meaning of the term ?' asked 
Louisa. The vicar explained to her that it was 
compounded of the 6r^ words Boxj^jm and t^vkw ; 
the former of which signified wonder, the latter, to 
turn, 

" * Exactly,' replied Mr. Seymour, * A Wonder- 
turner^ or, a toy which performs wonders by 
turning round ; but let me proceed in the explana- 
tion.' He then continued to read as follows t 
* This philosophical toy is founded upon the well^ 
known optical principle, that an impression mado 
on the retina of the eye, lasts for a short interval, 
after the object which produced it has been with- 
drawn. During the rapid whirling of the card, the 
figures on each of its sides are presented with such 
quick transition that they both appear at the same 
instant, and thus occasion a very striking and 
magical effect. On each of these cards a device is 
introduced, with an appropriate motto, or epigram ; 
the point of which is answered, or explain^, by 
the change which the figure assumes during the 
rapid whirling of the card.' 

" Mr. Sejrmour then displayed a pasteboard 
circle, on the one side of whidi was figured a rat, 
and on the other a cage ; two strings were fiutened 
in its axis, by which the card could easily be made 
to revolve by means of the thumb and finger. 
Fearing that some of our readers may be as dull of 
comprehension as the vicar, we have introduced a 
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sketch of the i^paraftos, m which both sides of the 
card are exhibited, with the strings by wluoh it it 
wliirled round. 




** No sooner had Mr. Seymour put the card m 
motion than the vicar, ki a tone of the greatest sur- 
prise, exclaimed, * Magic 1 magic I I di^lare the rat 
18 in the cage! 1' 

** * And what is the motto ?' asked Louisa. 

** * Why is this rat fike an opposition Member in 
the House of Commons, who joins the Ministry?' 
replied Mr. Seymour. 

" * Ha, ha, ha,— excellent,' cried the major, as 
he read the following answer ; ' because by turning 
round he gains a snug birth, but ceases to be fte^,* 

" * The very reverse to what occurred in ancient 
Rome, where the slave became free, by turning 
round,' observed the vicar. 

'' The vicar, no doubt, alluded to the custom of 
making a freeman, as described by Persius ; from 
which it appears that the dapjung a cap on the head, 
and giving him a turn on the heel, were necessary 
circumstances. A slave, thus qualified, became a 
citizen of Rome, and was honored with a name 
more than belonged to any of his forefathers, which 
Persius has repeated with a great deal of humour in 
his fifth satire :— 

" '— *Heu sterilei veri, qt^ui una Qniritom 
VerUgo facit !' 
*' * That false enfranchisement with ease is found 
Slaves are made citixens by turning round/ — Drtdbm. 

" * Show US another card,* said Tom, eagerly. 

" * Here, then, is a Cratch-box ; when I turn it 
round, you will see the watchman comfortably sleep- 
ing at his post.' 

" * Very good I It is very surprising,' observed 
the vicar. 

" * Yes,' observed the major ; ' and to carry on 
your political joke, it may be said that, like most 
worthies who gain a post by turning rtmnd, he 
sleeps over his duty.' 

" * The epigram which accompanies it is not defi- 
cient in point,' said Mr. Seymour. 

*' ' Tlie caprice of this watchman surpasses all bounds : 
He ne'er sits in his box, but when going bis rounds : 
While he no sooner rests, *tis a^ strirnge parodox ! 
riien he flies from his post, and vvmis out of his box.* 

'^ ^ What have you l^ere V esddmed the vicar ; 
* arms and legs, without any body V 

** * Yes,' repUed Mr. Seymour ; * and which, on 
turning round, will present the figure of a king, in- 
vested with all the insignia of royalty.' 

'* ' It is indeed a Idng. Look at his crown and 
sceptre !' cried Loiidse. 

" * Now fbr the epigram,' sdid the major, who 
then read the following lines : — 

" * Heads, less, and arms, alone appear ; 
Observe that nobodtIs here ; 
Napoleon-like I undertake. 
Of nobody a king to make. 

'* The other cards were now ^hibited in succes- 
sion, of which the box contained dghteen, and the 
whole party, not even excepting the vicar, were' 
highly gratified witii the amusement. 



** ' What have we here ?' interrupted the m^mt, 
who had, for the first time, noticed the superscrip- 
tion on the cover of the box ; * had I seen this be- 
fore, I should have augured favorably of the toy ; it 
is like the sign of an inn, which is held out to an- 
nounce good entertainment within. He then read 
the folkming ;— 

''The Thaumatrope ; being Rounds of Amuse- 
ment, or how to please and surprise by Turns. 

'' Mr. Seymour proceeded to explion more fiilly 
the optical theory of the instrument, which neither 
Louisa nor Tom could, as yet, thoroughly under- 
stand. 

" He told tiiem that an object was Bd&a. by the 
eye, m consequence of its image being delineated on 
the retina, or optic nerve, vri^h. is situated on the 
back part of the eye ; and that it had been ascer- 
tained, by experiment, that the impression idiich 
the nnnd thus recd^es^ lasts for about the eighth 
part of a second, alter ^e image is removed. ' It 
is, therefore, sufficiently evident,' said Mr. Sey- 
mour, * that if any point, as a lighted stick, be 
made to revolve, so as to comjrfete the circle in that 
period, we riiidl not see a fiery p<^t, but a fiery 
drde ; because the impression made by it in every 
point of its circuit will remain until it comes round 
again to the spot firom which it set out ;— but we 
win, at once, exemj^ify this fact by an experiment. 

*'Tom was accordingly directed to procure a 
piece of stick imd a candle, and as soon as they were 
brought into the room, Mr. Seymour ignited the 
end of the stick, and v^led it round, when a bright 
circle, without any intervals of darkness, was seen 
by the whoLe party. 

*• * The pin-wheel is certainly nothing more than 
a fiery circle, produced by the rapid revolution of a 
jet of fiuae/ said the vicar. 

** *■ And the rocket,' added Mr. Seymour, ' is a 
column of light occasioned by the same rap£d move- 
ment of a buming body in a rectilinear or curved 
direction.' 

'* ' I perfectly understand all that you have said,^ 
observed Tom. 

** * Then you will not havo any difficulty in ex- 
plaining the action of the Thajomatrope, for it de- 
pends upon the same optical principle $ the impres- 
sion made on thd retina by the image, which is de- 
lineated on one side of the oavd, is not erased be- 
fore that which is painted on iiMd opposite side is 
presented to the eye ; and the oonsequenee is, that 
you see both sides at once.? " 

A Pint of Water converted into Tivo Hundred 
and Sixteen Gallons of iS/eam will raise thirty-seven 
tons a foot high; and if the Bteiun is allowed to 
expand to double that voljome, twice that weight. 
The greatest load ever lifted by any steam engine 
in England, was by one in the Consolidated Mines 
in ComwaU, on the expansion principle, which 
raised a load of 90,000 lbs., seven feet six inches 
high, every double stroke it made, and this nine 
times a minute. 



QUERIES. 

139— What is the composition of VaneonVer*s cement?— 
Answered on page 2fr 1 

140-4^ there any- method of coodeMtfg' smoke ?— Te*, 
smeke is always condensed by oeld, when it forms sootL* or 
by any impediment which it strikes against: thus lamp-black 
is made by the smoke of lamps being intercepted, either hf 
an iron plate put over it. or suffering it to pass into cbkitfibef^ 
lifted with sack-cloth. 
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OIL PAINTING. 



Oil Painting exceeds all other methods in its 
accuracy of colors, and in its wonderful force and 
expression. It surpasses miniatnre and other 
painting in its extended dimensions, whereby most 
objects of animated nature may be presented as 
large aa life, hj which means the imitation is 



rendered so complete, and &.e powers of illusion so 
perfected, as to astonish those who are inexperienced 
in the art. The principal advantage of oil painting 
consists in the colors drying less speedily than in 
other modes, so that it allows the painter to finish, 
smooth, and retouch his works with greater ease 
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• and predsion. The colon also being more bknded 
'together produce more agreeable gradatiooB, and a 
.more delicate effect. 

The ancients are said to hare been ignorant of the 
wcret of painting in oil, which is only the grinding 
the usual colors in this medium. It was likewise 
^unknown to the first masters of the modem Italian 
ichools, and is generally thought to have been dis- 
•oovered in the I4th century ; it was first used on 
board or panel, afterwards on plates of copper, and 
•on linen cloth. 

As the superior beauty of oil painting depends on 
the vividness and delicacy of durable tints, we shall 
present the student with the best rules, drawn from 
■a careful study of the woiks of Vandyke and Rem- 
brandt, two of the most remarkable colorists in 
different styles ; first treating of the necessary mate- 
.lials ; portrait painting ; next of draperies ; then of 
the back-ground ; and lastly of landscapes. 

NSCESSART MATBB.IAL8. 

The materials to be provided are a palette, (see 
•engraving, fig. 5.) A palette-knife, fig. 8. Pencils, 
tools, or brushes. An easel, fig. 1. Picture-cloths, 
fig. 2. A maul-stick, fig. 3. Tin cups to hold oils, 
^., fig. 4, and oil colors, oils and turpentine, a 
box adapted to the holding of which is seen in fig. 
€. A separate bladder of color in fig. 7. 

The Palette is used to contain the color, being 
held on the left hand while at work, by passing the 
thumb through a hole near the front ; to set the 
palette is to place the colors thereon in their proper 
order. The lighter colors are placed next the hand, 
the darker ones next, increasing in depth according 
to their distances from the front, a second row of 
tints is then formed of the original colors, by mixing 
these together in such proportions as to produce 
tints to suit the subject of tiie piece ; a tlurd row 
of tints must also be made, which should, if 
possible, approach nearer the complexion of the piece 
than the second row. 

The Oil Colors are best kept in bladders, ^which 
maj be purchased at any artists' colorman,) and 
when wanted for use the bladder is to be pricked 
with a small tin tack, and no more color squeezed 
out than is necessary for present use, otherwise it 
will spoil. 

The Palette-Knife is a thin well-tempered blade, 
its use is to mix and work up the colors on the 
palette. 

Pencils are generally of two sorts, vix., camel's 
hair pencils and fitch pencils. 

Fitch pencils are used by some artists to give a 
gmoothness to their pictures, by working the colors 
into each other after they have been laid on with 
the camel's hair pencil, this is called scumbling the 
colors ; others who wish to give a bold appearance to 
their works paint wholly with fitches. 

Tools are only a larger kind of pencils, not in- 
serted into quills, like the foregoing, but the ^ hairs 
are bound round a stick, in the same manner as the 
pencils used by house-painters. They are of a 
stronger nature. Some good artists have used no 
others. There is also another sort of pencils having 
Tery long hairs, used chiefly by painters of shipping, 
to describe the ropis, &c. 

The Easel is formed various ways according to 

the fEmcy of the artist ; its use is to support the 

pictiue or canvas upon which the painter is em- 

. ^ole party, iThe most common form for it is three 

highly grat^Qied wiiih&lon2£a&, being behind. In the two 

'of h^es, correspbnding in 

London ^Printed by D Frai 



height to each other, in order that when a peg is 
plaoed in the corresponding holes of each leg thej 
support evenly whatever is laid upon them. A slight 
piece of board is usually placed on these pegs to sup- 
port small pictures.' 

Pictwe^Cloths are those substances upon which 
the picture is painted. They were formerlj almost 
universally of canvas, but artists now generally prefer 
a sort of ticking made for the purpose. Landscape 
painters generally choose cloth of a very smoodi 
surface. 

The cloth or canvas upon which the picture is to 
be painted is generally first primed. The priming 
is no more than laying on a smooth coat of color, or 
it is oovered with a layer of size, or other glutinous 
substance, to prevent the oil from penetrating and 
being wholly absorbed during the paluting of the 
picture, these preparations are well Known by all 
colormen. It is not of any great consequence what 
particular tint it is formed of, provided it is rather 
Dght than dark ; portrait painters choose a very thin 
priming,, and many modem artists, whose works 
have met with general approbation, do not prime 
their cloths at a^. 

A Maul Stick is a thin rod of wood, with a baU 
of cotton or some other soft substance^ tied ta one 
end so that it may rest against the picture without 
damaging it. Its use is to support the right hand 
while at work, being held in Qie left hand, with the 
cotton ball resting against the painting. This im- 
plement is not in universal use, many artbts wholly 
reject it as being pernicious to that freedom of hand 
necessary to a good painter. 

In our next paper we shall give a list of tiie 
colours, with the principal tints used inporitrait 
painting. 

(Continued on page 29Z.) 

BRITISH MARBLES. 
Gbbat Britain is by no means poor in fine varieties 
of marble, and there can be no doubt that the 
number of British marbles we are at present ac- 
quainted with wUl be considerably augmented when 
accurate research shall have been extended to those 
parts of the United Kingdom that are most likely 
to furnish this interesting subject of economiad 
mineralogy. 

Black marble is found in Derbyshire at Ai^fbrd, 
Matlock, and Mousaldale. Black and white marble 
in the north part of Devonshire ; the varieties tcom. 
Bridestow, South Tawton, and Drewsteignton are 
some black, others inclining to bluish black. Some 
of the Chudley marble, and those of Staverton and 
Berry Pomeroy have a black ground, with lai^ge 
veins of calcareous spar traversing it in all direc- 
tions ; also red, straw colored, and greenish veins are 
seen in it. Black, with white veins occurs at Buck- 
fastleigh ; and black with yellow and white veins at 
Bickington near Ashburton in the same county. 
Intense black marble with distant white spots is found 
also in Somersetshire. 

The variegated marbles of Devonshire are gene- 
rally reddish, brownish, and greyish, variously veined 
with white and yellow, and the colors are often in- 
timately blended. At Waddon there is a quarry of 
dunnish colored marble, veined with green ; there 
is another at Cherston. 

The Plymouth marble is principally of two sorts ; 
one ash color, shaded with black veins ; the otter 
blackish grey and white, shaded in concenteic stripest 
interspereed with irregular spots. Hie difiiBevr 
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Marjrohnrch exhibit marble, not only of great ex- 
tent, but of superior beanty to any other in Devon- 
shire ; Imag ror the most part either of a dove 
colored ground, with reddish purple and yellow 
veins, or of a black gpround mottled with purple 
globules. In a valley below the cliff, about 400 
yards wide, there are loose unconnected rocks of 
this marble, owing their situation probably to the 
falling down of the ground into the sea, for there 
are very large rocks even on the beach. The huge 
fragments of rooks scattered over the vaUey, l^ 
whu;h we easily descend to the sea, give it a grotes- 
que appearance, and have been whimsically called 
a petrified congregation ; and the pleasantry of this 
fimcy has been heightened by a rock supposed to be 
aibout 40 tons, in a very erect position, which has 
been hidicrously enough entitl^ " the parson." — 
Polwhele'i Devon. 

There are several fine varieties of marble in 
Derbyshire, particularly such as are composed of 
petrifoctions. The largest quantity of the mottied 
grey marble is got in ti^e neighbourhood of money- 
ash, it may be distinguished into two kinds ; the 
ground of the one is light grey, and that of the 
other has a slight bluish cast. The former is ren- 
dered extremely beautiful by the number of purple 
veins which spread upon its polished surfoce in 
elegant and irregular branches. But the chief 
ornament of the mottled grey marble is the num- 
ber of entrochi with which it abounds. The longi- 
tadinal and transverse sections of them produce an 
almost incredible variety in its figure. The purple 
veined marble is got at Ricklowdale, near Money- 
! ash, that with the blueish ground at the village 
' itfldf, there is another variety at a small distance 
from hence at a place called Highlow, it is known 
W the name of Birdeye marble (Pilkinoton.) 
llie marble of Purbeck in Dorsetshire is composed 
of fragments of shells united by a compact lime- 
stone, partiy of a yellow color, and mingled with a 
greenish martial earth and black and yellowish 
particles of bitumen. 

A shell marble whidk is fkr from being beautiful, 
but whi^ in former times has being much employed 
for architectiral purposes, is the Petworth marbte, 
from a place of that name in Sussex. It is thus 
described by Woodward, *' the ground grey, with a 
cast of green, 'tis very thick, set in all parts of it 
with dkcUs, d^iefly turbinated ; some of them seem 
to be of that sort of river shell that Dr. Lister 
(Hist. CodbL AugL p. 133) calls cochlea maxima 
rosea inigrieans fasciata. Several of the shells are 
filled wi& a white spar, which variegates and adds 
to the beauty of the stone. That spar was cast in 
the shell before this was reposited in the mass of 
Bsarble as is demonstrable from a view of this and 
other like masses ; this is of about thjB hardness of 
tiie white Genoese marble. The slender round 
flcapi of the pillars of the abbey church in West- 
minster, and of the Temple church are of this 
marUe; so likewise are those of the cathedral 
church of Salisbury. Some persons that are less 
skilful in these matters fancy these scapi that occur 
in moat of the larger gothic buildings of England 
are artifidal, and will have it that they are a kind 
of fusil marble cast in cylindric moulds. Any one 
who shall compare the grain of tiie marble of those 
pilars, the spars, and th^^^Us in it with those 
of this marble, got in Sussex, will soon discover 
how little ground there is for this opinion, and yet 
it has prerailed very generally; Camden enter- 
tuned the same notion of those vast stones of 



Stonehenge ; but it is fully refuted by Inigo Jones, 
in (Stonehenge Restored, p. 33.) 

CContinued on page 29 1 .J 

DIFFERENT KINDS OF OILS AND 
FATS. 
It is established that the oils and fits are capable, 
when in a fluid state, of combining with gaaes 
and salts, as well as with organic substances of 
different kinds. Now/ when the oily matter is ex- 
pressed from the seeds *of vegetable or from the or- 
gans of animals, it is impossible but that the salts and 
other matters which may exist in the seed or organ 
must be expressed also, and brought artificially l^to 
contact with it, by which means a mixture of tiiem 
with it will be produced. There is also strong 
reason to believe that similar admixtures take 
place naturally in the organs of the phmt under 
the influence of the laws of vegetation. 

But, if we admit these considerations, must we 
not also admit a consequence which flows from 
them, viz. that the specific differences of the oils 
are to be attributed to the nature of the extrane- 
ous substances that are dissolved in tiiem ? With- 
out this hypothesis the characteristic differences 
of the oils are inexplicable. How otherwise could 
it be conceived that substances whose elementary 
analysis presents so littie difference, and which 
may all be considered as combinations of a greater 
or less quantity of bicarburetted hydrogen with 
water, should produce such different effects on tiie 
animal economy, some being alimentary, while 
others act as poisons, or as more or less violent 
drastics. 

Some authors have suspected the existence of 
similar mixtures in the oils that are found in 
commerce. Hius Soubeyran tried to prove tiiat 
the purgative qualities of castor oU are owing to 
an acrid resin, which he extracted by saponifying 
the oil by potash, precipitating with quick-Ume or 
chloride of calcuim, and treating the precipitate 
by boiling alcohol, which deposits the soap on 
cooling. The alcoholic solution is then evaporated, 
and ether is added to the residue by wludi the 
resin is dissolved while any remaining portion of 
the soap is left unacted on. But it was objected 
to him that he had not experimentally proved the 
laxative power of the substance thus extracted. 
The properties of castor oil had also, in France, 
been attributed to an acrid substance contained in 
the seeds ; but Guibourt opposed this opinion, and 
asserted that this substance is so volatile that it is 
dissipated by the heat which is necessary for the 
extraction of the oil, either by expression or by 
boiling in water. This objection ¥^11 be seen to 
be of very litde force, if we recollect that, when 
acetic acid is united to albumen combined with a 
very small portion of phosphate of lime, it loses 
its volatility. It is possible, then, that a portion 
of this acrid substance may remain fixed in eon- 
sequence of its more intimate combination with the 
oil. 

Analogy would lead us to oelieve that all the 
oils are identical; that their difference in cdor, 
smell, medical properties, &c., depend on tiie ex- 
traneous substances that are combined with them ; 
and that their really distinctive characters, inhe- 
rent to their elementary composition, consist in 
their greater or less fluidity and solnMlity in 
alcohol, arising from tiie greater or less proportimi 
of oxygen whidi they contain. 
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OhemisU ought to endeavour not only to as- 
€«tam the other differences that may exist among 
them, but alio to discover their causes, and the 
means of producing artificially the effects which 
result from them. The principal result of this 
philosophical inquiry would be, to expunge from 
the catalogues of science that long list of species 
tnd varieties to which, as yet, every petty attempt 
it research is daily adding some new name. 

JG?x/rac/fon.— The vegetable oils are extracted 
by expression, in general ^at the ordinary tem- 
perature, but some that are less fluid require the 
application of heat. 

As the best quality of olive oil is found in the 
drupa of the fruit, it follows that the Virgin OH is 
obtained by the first pressmg, while the second 
pressing by which the stones are broken, gives an 
oil of inferior quality, and that which is obtained 
by boiling the residue in water and skimming off 
the oil that gathers on the surface is the worst of 
all. It must be evident that, between these three, 
there may exist an affinity of gradations, though 
incapable of being distinguished in commerce ; 
but these differences, being mechanically produced, 
give strength to what has been said on the dis- 
tinctive qualities of the different oils. The oil of 
the olive cannot be extracted but from fruit that 
is fully ripe, which is known by the pericarp ac- 
quiring a black color and becoming soft and 
wrinkled. B y leaving them for a time to ferment 
spontaneously, the quantity of oil is increased 
although the quality is impaired. 

Ptaificaiion.—YanoviS processes are had re- 
course to, with the view either of preventing or 
removing the sediment which is apt to be formed 
in the different oils that are used in domestic 
economy or in the arts. 

Those oils that are to be used for givmg hght 
are purified by agiteting them with one or two per 
cent, of sulphuric acid, which throws down from 
them a green coloring matter. 

Olive oil which is to be used in the oihng ttie 
delicate madiinery of time-pieces is purified by 
putting it into a dose-stopped bottle along with a 
plate of lead, and exposing it to the sun. By 
degrees the uid becomes covered with a cheesy- 
looking mass, which afterwards falls to the bottom 
and leaves the oil limpid. Perhaps the action 
which takes place here may be analogous to that 
which produces the Arbor DiancB, Watchmakers 
have other processes, which are kept secret, for 
diminishing the thickness of this oil, and some of 
them have made a fortune by selUng to their 
brethren purified oil under the name of " Old oil. 
Perhaps they employ lime and distillation by a 
gentle heat. ,. ., 

JVb/e.— Elaine, prepared by freezing oUve oU, 
separating the stearine by means of blotting paper, 
and then expressing the elwne under water, has 
been used with advantage; but great we is 
required in freeing it from the water which it is 
necessarily impregnated with. Simply freezing the 
oil and pouring off the unfrozrai portion, though it 
does not produce an oil so free from congealed 
particles, is a less objectionable process and was 
for many years used by Bartovil in London with 
great success. 

Adulteration qf Oi&.— Olive oil as dewgned for 
the table is often adulterated with the oil of the 
poppy, and that which is used in the arts by Ae 
addition of rape oil. Rousseau has proposed a 

method of detecting these adulterations, founded 



on this, that the conducting power of olive oil for 
electricity is 655 times less then that of any other 
vegetable oil. He employs for this purpose a 
galvanic pile, one of whose poles cummunicate 
with the earth while a wire connected with the 
other is brought near a feebly-magnetlBed and 
freely-suspended needle. The purity or Impurity 
of die oU is known by the degree in which the 
declination of the needle is diminished, on ap- 
plying a drop of it to this wire. Two drops of 
oil of poppies are sufficient to quadruple the 
conducting power of three drams of olive oil. It 
is known that the conducting power of water 
depends on the salts which it holds in solution ; 
may not the same thing be the case with the oils ? 
May they not owe their conducting power to the 
quantity of the kind of salts which they contain ? 

Illumination, — Those oils which are liquid at 
the ordinary temperature or employed for feeding 
lamps; and the fat of mutton, beef, &c., is 
moulded in cylinders into which a cotton wick has 
been put, in order to be made into candid. Too 
much has been expected from the applications 
that might be made of the recent researches on 
the fatty bodies to manufactures, and inventors 
have been in haste to take out patents and form 
joint-stock companies. The resulte have dis- 
appointed their expectations ; the altered products 
of the laboratory gave good promise, but did not 
bum well; and it is certain that experience has 
done more than science to improve the art of 
obtaining light from these bodies. By the help of 
certain mixtures, either of alum, arsenic, or of 
spermaceti, candles have been made, whidi bum 
as well as those made of suet, and are harder. 

The oil of the Crasiica Bampestria and of the 
B. NapuSf or rape oil, is that which, even without 
being purified, gives least smoke in burning, and 
that of the Juglans Regia is the one which gives 
most smoke. 

CASE-HARDENING. 
Case-habdkning is the name of the process by 
which iron tools, keys, &c., have theur surfaees 
converted into steel. 

Steel when very hard is brittle, and iron alone w 
for many purposes, as for fine keys, for too soft. 
It is therefore an important desideratum to combine 
the hardness of a steely surface with the tou^meaa 
of an iron body. These requisites are united by 
the process of case-hardening, which does not 
differ from the making of steel, except in tho 
shorter duration of the process. Tools, utenrils, 
or ornaments, intended to be polished, are tot 
manufactured in iron and nearly finished, aft<g 
which they are put into an iron box, together witti 
vejretoble or animal charcoal in powder, and ce- 
mwitedforacertamtime. This treatment converts 
the external part into a coating of sted, wtach is 
tiBually very thin, because the time allowed n>r^ 
cementation is much shorter than when the wMe 
substance is intended to be converted. Immwioa 
of the heated pieces into water hardens the surface, 
which is afterwards polishg^ by the usual methods. 
Moxon in his Mechanical Exerciaee, p. 56., gives 
the foUowing receipt for case-hMrdcnmg:--- Uw^ 
horn or hoof is to.*e baked thoroughly dried 
and pulverised. To this add an equal quati ty of 
bay 1^ ; mix them with stale chamber-lye or white 
wme vinegar; cover the iron with this mixture, 
and bed it with the same in loam, or indose it in 
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«n iron box ; laj it on the hearth of the forge to 
dry and harden ; then put it into the fire, and blow 
tilltiie lump have abl(H>d-red heat, and no higher, 
lest the mixture be bnmt too much. Take the iron 
out, and immerse it in water to harden." 

The recent application of prussiate (ferrocyanate) 
of potash to thU purpose is as follows : — The piece 
of iron, after being polished, is to be made brightly 
red-hot, and then rubbed or sprinkled over with 
the aboye salt in fine powder, upon the part in- 
tended to be hardened. The prussiate being de- 
composed, and apparently dissipated, the iron is to 
be quenched in cold water. If the process has 
been well managed, tiie surface of the metal will 
have become so hard as to resist the file. Others 
propose to smear over the surface of the iron with 
lottu made into a thin paste with a strong solution 
of the prussiate, to dry it slowly, then expose the 
whole to a nearly white heat, and finally, to plunge 
the iron into cold water, when the heat has fitllob 
to a dull redness. 

GLASS BLOWING. 
(Returned from page 243. J 
Wh«k ^ desfare to form a bulb at the extremity 
of a capillary tube, that is to say, of a tube which 
has a bore of yery small diameter, such as the 
tubes which are commonly employed to form ther- 
mometers, it would be improper to blow it with the 
mouth ; were you to do so, the vapour which would 
be introduced, having a great affinity for the glass, 
would soon obstruct the little canal, and present to 
the passage of the air a resistance, which, with the 
tubes of smallest interior diameter, would often be 
insurmountable. But, even when the tubes you 
employ have not so very small an internal diameter, 
you should still take care to avoid blowing with the 
mouth ; because the introduction of moisture 
always injures fine instruments, and it is imposible 
to dry the interior of a capillary tube when om;e it 
has become wet. It is better to make use of a bot- 
tle of Indian rubber, which can be fixed on the open 
end of the tube by means of a cork with a hole 
bored through it. You press the bottle in the 
hand, taking care to hold the tube vertically, with 
the hot part upwardex if you were not to take this 
precaution, the bulb would be turned on one side, 
or would exhibit the form of a pear, because it is 
impossible, in this case, to give to the mass in fusion 
that rotatory motion which is necessary, when the 
tube is held horizontally, to the production of a 
globe perfectly spherical in its form, and with sides 
of equal thickness. 

Whenever you blow into a tube you should keep 
the eye fixed on the dilating bulb, in order to be 
able to arrest the passage of air at the proper 
moment. If you were not to attend to this, you 
would run the risk of giving to the bulb too great 
an extension, by which the sides would be rendered 
BO thin that it would be liable to be broken by the 
touch of the lightest bodies. This is the reason 
that, when you desire to obtain a large bulb, it is 
necessary to thicken the extremity of the tube, that 
il may possess more solidity. 

In general, when y<Ai blow a bulb with the mouth, 
it is ^tter to introduce the air a little at a time, 
forcing in the small portions very rapidly one after 
the other; rather than to attempt to produce the 
whole expansion of the bulb at once ; you are then 
more certain of being able to arrest the blowing at 
the proper time. 

When you desire to produce a moderate ex- 



pansion, either at the extremity or in any odier part 
of a tube, you are enabled ea^ to eilbot it by the 
following process, whidi is founded on tiie property 
possessed by all bodies, and espedally by fluids, oif 
expanding when heated; a property whldidiaracter- 
is^ air in a very high degree. After having sealed 
one end of the tube, and drawn out the other, allow 
it to become cold, in order that it may be quite 
filled with air ; dose the end which has been drawn 
out, and prevent the air within the tube fimn com- 
municating with tiiat at its exterior ; then gradually 
heat the part which you desire to have expanded, 
by turning it gently in the fiame of a lamp. In 
a short time the softened matter is acted on by the 
tension of the air which is inclosed and heated in 
the interior of the tube ; tiie glass expands, and 
produces a bulb, or swelling, more or less extensive, 
according as you expose the glass to a greater or 
lesser degree of heat. 

To blow a bulb in tiie middle of a tube, it is 
suflident to seal it at one of its extremities, to heat 
the part that you wish to inflate, and when it is at a 
eheny-red heat, to blow in the tube, which must be 
held horizontally and turned with both hands, of 
which for the mix of greater funHty, the left may 
be held above and the right bdow. 

If the bulb is to be large, the matter must pre- 
viously be thickened or accumulated : or, instead of 
that, a series of small bulbs first produeed, and these 
subsequently blown into a single larger bulb, as we 
have dready mentioned. 

For some instruments, the tubes of whidi must 
be capillary, it is necessary to blow the bulbs sepa- 
rately, and then to solder them to tiie requisite 
adjuncts. The reason of this is, that it would be 
too difficult to produce, firom a very fine tube, a 
bulb of suffident size and solidity to answer the in- 
tended purpose. 

To obtain a rotmd bulb, you should hold the tube 
horizontdly; to obtain a flattened bulb, you 
should hold it perpendicularly, with the fused ex- 
tremity turned above ; to obtain a peor-elu^d 
bulb, you should hold the fused extremity down- 
wards. 

When you are working upon a bulb between two 
points, or in the middle of a tube you should hold 
the tube horizontally in tiie ordinijry manner ; but 
you are to push the softened portion together, 
or to draw it out, according as you desire to pro- 
duce a ridge or a prolongation. 

When you are at liberty to dioose the point from 
which you are to blow, you should prefer 1st, that 
where the moisture of the breath can^ be the least 
prcjudidd to the instrument which is *to be made ; 
2dly, that which brings the part which is to be ex- 
panded nearest to your eye ; 3dly, that, which pre- 
sents the fewest difficulties in the execution. When 
bulbs are to be formed in complicated apparatus, 
it is good to reflect a little on the best means of 
effecting the object. 

Piercing.— You first seal the tube at one exlre- 
mity, and then cUrect the point of the fiame on the 
part which you desire to pierce. When the tube 
has acquired a reddieh-white heat, you suddeidy 
remove it from the flame, and fordbly blow into it. 
The softened portion of the tube gives way before 
the pressure of the air, and bursts into a hole. 
You expose the tube again to the flame, and bor- 
der the edges of the whole. j#t4. v. 

It is almost superfluous to observe, taatf u » oe 
a seded extremity whidi you desire to pierce, it is 
necessary to turn the tube between the fingers 
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iHiile in the fire ; but if , on the contraiy, you 
4emre to pierce a hole in the side of a tube, 70U 
ihould keep the glasi in a fixed position, and direct 
the jet upon a single point. 

If the side of ^ tube is thin, you may dispense 
with blowing. The tube is sealed and allowed to 
cool ; then, accurately closing the open extremity 
with the finger, or a little wax, you expose to the 
jet the part which you desire to have pierced. 
When the glass is sufficiently softened, the air 
inclosed in the tube being expanded by the heat, 
and not finding at the softened part a sufficient 
resistence, bursts through the tube, and thus pierces 
a hole. 

You may generally dispense with the sealing of 
the tube, by closing the ends with wax, or with die 
fingers. 

There is still another method of performing this 
operation, which is very expeditions, and ccnurtantly 
succeeds with objects which have thin sides. You 
raise to a redditk white heat a little cylinder of 
glass, of the diameter of the whole that you desire 
to make, and you instantly apply it to the tube or 
globe, to which it will strongly adhere. You allow 
the whole to cool, and then give the auxiliary cy- 
linder a sharp slight knock; the little cylinder 
drops off, and carries with it the portion of the 
tube to which it had adhered. On presenting the 
whole to a sli^^t degree of heat, you remove the 
■harpness of its edges. 

When you purpose to pierce a tube laterally, for 
the purpose of joining to it another tube, it is 
always best to pierce it by blowing many times, 
and only a little at a time, and with that view, to 
soften the glass but moderately. By this means 
tiie tube preserves more thickness, and is in a better 
state to support the subsequent operation of sol- 
dering. There are circumstances in which you can 
pierce tubes by forcibly sudung the air out of them ; 
snd this method sometimes presents advantages 
that can be turned to good account. 

fConHmied on page 283.^ 

REMARKS ON GLACIERS. 

BT If. AGASSIS. 

A OLACiBR IB a mass of ice hanging on the sides 
of an Alpine ridge, or inclosed in one of its ^eys, 
and which is moving continually down the dedi- 
yity. I say continually, for the glacier is always 
descendin g ; if the extremity should at any time 
seem to retire, this implies nothing more than that 
the portion of the ice, melted by tiie heat of sum- 
mer, is more considerable tlian that which the 
glad^ brings along with it in its progress. 

This movement of the ice, which many refused 
for a long while to admit, is now known and ac- 
knowledged by every observer; but there is a 
great contrariety of opinion respecting the cause 
which produces it. The opinion generally received 
from the time of Saussure, is, that the descent of 
a glacier is notiiing more then a slipping upon itself, 
occasioned by its own weight. But there are 
many reasons for doubting the accuracy of this 
explanation. The motion appears to be much 
more properly ascribed to the expansion of the ice 
resulting from the congelation of the water which 
has filtered into it and penetrated its cavities. 
The ice of glaciers, it must be observed, has not 
he continuous texture of ordlhary ice; it is com- 
artly by chemical attraction, and partly by Ci^edve 



posed of a multitude of fragments, which have 
been improperly called crystals by Hngi. We 
may easily convince oursdves of this by brealdbg 
a portion, or infusing a colored liquid, which 
penetrates into the fissures separating the frag- 
ments, and allows us to distinguish their form and 
size. It is easy to perceive that their size dimi- 
nishes in proportion as we ascend either from the 
bottom of the glacier towards the sur&oe, or firom 
its lower to its upper part or origin. Here they 
may be seen reduced to mere granides, so tiiat tibie 
ice, losing more and more its transparency and 
compactness, insensibly passes (nearly at a uni- 
form elevation among the A^s) into the state of a 
coarse snow which is known to the mountaineers 
by the term Jim or Hani JMve. A glacier is, 
therefore, a spongy mass, continually imbibing 
atmospheric waters, as well as those produced by 
the melting of its surface, and which infiltrate into 
tiie capillary fissures which the ice presents 
throughout its whole thickness, and particuhuly at 
the portion nearest the surface where it is less 
compact. The temperature of this water being 
always near the freezing point, it is converted into 
ice by the least sinking of the temperature, and 
tends to dilate the glacier in every direction. But 
as it is restrained on two sides by the flanks of the 
valley, and above by the weight of the superior 
masses, the whole act of dilatation, aided besides 
by that of gravitation, tends to urge it down the 
declivity to the only side which offers a free 
passage. This explanation being once admitted, 
it follows that the more frequently the alternations 
of freezing and melting take place, or the varia- 
tions of the temperature are above and near zero, 
the more rapid wUl be the advance of the glacier 
subjected to them. Thus it happens that winter, 
when the entire mass is frozen in an equal manner, 
is the season when it is in a state of rest. 

The progress of the glacier is not uniform 
throughout tide whole thickness of the mass ; but 
if we suppose it divided into beds parallel to its 
surface, each of these beds or layers will advance ' 
with greater rapidity in proportion as it is nearer 
the surface, or in other words, as it is more ex- 
posed to the influence of atmospheric changes. It 
will be perceived that this difference in quickness 
will become more obvious in the upper beds, be. 
cause there must be added to the quickness, proper 
to each of them, that of all the beds inferior to it ; 
so that if the bed at the bottom move with the 
quickness of 1, the second with the quickness of 2, 
tiie third of 3, and so on, the quickness of the 
third, for example, will be 3 added to 2, and 1 or 6. 
A glacier, when seen in a vertical section, often 
exhibits a series of beds of variable thickness, 
sufficientiy distinct in the upper part, less evident 
in the middle, and more or less obliterated below, 
according as the mass, from being exposed to 
moisture, has been more or less completely con- 
verted into transparent ice. These beds diminisk 
in thickness from the top downwards, no doubt by 
an effect of the tassemmt, and represent the ad- 
ditional beds which the glacier receives every year. 
(Upper glacier of the Grindelwald, Trient, &c.) 
(Concluded on page 27b.) 

SOLDERS. 

SoLOERiNO is the process of uniting the surfaces 
of metals, by the intervention of a more fusible 
metal, which being melted upon each surface, serves, 



Digitized by 



Google 



MAGAZINE OF SCIENCE. 



871 



force, to bind tbem togf^er. Hie metale thus 
united may be either the same or dismmihir ; but 
the uniting metal must always have an afBni^ for 
both. Solders must, be therefore, selected in re- 
ference to their appropriate metals. Thvs tin-platei 
are soldered with an alloy consisting of from 1 to 
2 parts of tin, with 1 of lead ; pewter is soldered 
with a more fdsible alloy, containing a certain 
proportion of bismnth added to the lead and tin ; 
uron, copper, and brass are soldered with spdter, 
an alloy of zinc and copper, in neaiiy equal 
parts; sihrer, sometimes widi pure tin, but ge- 
nerally with silver-solder, an alloy consisting of 
5 parts of silver, 6 of brass, and 2 of zinc; 
dnc and lead, with an alloy of from 1 to 2 parts 
of lead with 1 of tin ; platinum, widi fine gold ; 
gold, with an alloy of silver and gold, or of copper 
and gold ; Sec, 

In an soldering processes, the following con- 
ditions must be observed : — 1. the surfaces to be 
united must be entirely free from oxide, bright, 
smooth, and level ; 2. the contact of air must be 
excluded during the soldering, because it is apt to 
oxidate one or other of the surfaces, and thus to 
prevent the formation of an alloy at the points of 
union. This exclusion of air is effected in various 
ways. Hie locksmidi encases in loam the objects 
of iron, or brass, that he wishes to subject to a 
soldermg heat ; tiie silversmidi and brazier mix 
their respective solders with moistened borax pow- 
der; the coppersmith and tinman apply sal am- 
moniac, rosin, or both, to the cleaned metalHc 
surfaces, before using the soldering-iron to fuse 
them together with the tin aUoy. The strong solder 
of the coppersmith consists of 8 parts of brass and 
1 of zinc ; the latter being added to the former, 
previously brought into a state of fiision. The 
crucible must be immediately covered up for two 
minutes till the combination be completed. The 
melted alloy is to be then poured out upon a bundle 
of twigs held over a tub of water, into which it 
fills in granulations. An alloy of 3 parts of copper 
and 1 of zinc forms a still stronger solder for the 
coppersmith. When several parts are to be s(d- 
&giid successively upon the same piece, the more 
fusible alloys, containing more zinc, should be used 
first. A softer solder for coppersmiths is made 
wifli 6 parts of brass, 1 of tin, and 1 of zinc ; the 
tin being first added to the melted brass, then the 
zinc ; and the whole well incorporated by stirring. 

ANSWERS TO QUERIES. 

8 and Zh^How are CkiMt '< Dinobdrng VUwi** 
managed f By two magic lanthomt fixed at the 
same focus. A view being fdaoed in eadi, and 
the lamps lighted, the light of one lamp is dind- 
nidied almost to extinction ; the other lamp burn- 
ing with intenrity; the scene before it is clearly 
seen. To constitute the second view ; diminish the 
light of the first and proportionably increase that 
of the second, when of course a change of scene 
wiU be ^e consequence. Substitttting otiier sliders 
Ibr the first, a constant variation is accomplished. 
Moveable sliders are sometimes employed. The 
•now seen in one view is we believe a moveable dider 
used by the second lantiioni at the same time as the 
winter scene is shown by the first. 

43 — Paintinga m imitatum ef mexxoHmto are 
sometimes executed in lamp Hack and eoap ; what 
ie the process f 'Rah a mixture of lamp-black and 
soap upon the surface of white canvas, pasteboard. 



or paper, until the whole appears quite Ub(^— - 
then take out the li^ts with a needle, a hard 
stomp, or by scraphig them away with the blade 
of a penknife; by these timplt means we have 
seen pictures delicate enough for a lady's album. 
Full size figures firom the ancient masters, parti- 
cnlarly Murillo, we have also seen admirably Imi- 
tated by this style. 

^^■—How is glass stained 7 Answered in page 251. 

115— ITow are colored flames for flre-worhs 
produced? Answered in page 256. 

123— ^o«r iff marble best cleaned and whitened t 
Answered in page 232. 

126— fTott/d an electrical machine made with a 
reeinous plate, instead qf one qf glass, be ^ecttoeT 
No; because the negative sparic is much shorter 
and less brilliairt thea the positive— & is also much 
less easily excited. Thneis notlung equal to 



129— i7oi9 iff J^om to be dissolved, or reduced to 
a gelatinous substance f Horn, as well as bone, 
ivory, and tortoiseshell may be wholly dissolved 
in water, if the latter be raised to a degree of heat 
somewhat more then boiling water; as forexam-^ 
pie in the Bipin's digester: a less degree of heat 
win render it gelatinous. If cut into very fine 
shavings, boiling water is suiBeient. 

Ul-'What is the oow^ifOsiHon qf SgmpathHie 
Inks? Answered in page 244. 

137— iibtp iff OUbe^ prepared for Watch Ma* 
hers, ^e. Answered in page 268. 

138— iJov iff the raising CompoaUionftr Chinoso 
Japanning Work made/ Gold size, mixed witk 
whiting, to whidi is added a Uttle red lead, to 
harden it, and a Htde powdered lithaige to dry it 
more rapidly. 

139— i7ow may Prints be tram^erred to Wood t 
First varnish Ihe wood onee with white hard var- 
nish, which facilitates flie tranafiBrring ; then cut 
off tike margins of the print, nduch should be on 
unsized paper; that is, paper that absorbs like 
blotting p^>er ; and wet the bade of it witii • 
sponge and water, using enough water to saturate 
the paper, but not so as to be watery on the printed 
side. Then, widi a flat camd-hair brush, give it 
a coat of transfer (spirits of wine) varnish on the 
printed side, and apply it immediatdy- vanushed 
dde downwards — on Hm wood-work, placing a 
sheet of p^er on it and pressing it down with 
the hand, till every part adhese. Then, gently 
rub away the bade of the print with the fingan* 
till nothing but a thin pulp lenains. It may re- 
quire being wetted again, before all that will omno 
(or rather ought to come) off is remofed. Greet 
care is required in this operation, that the desiga 
or printed dde be not disturbed. When tlUs is 
done, and quite dry, give the work a eeat of white 
hard varnish, and it will appear as if printed ea 
the wood. H.p. 

139— Yr%a# iff the eomposUion qf Vanoouoer's 
Cement r We believe that (his is composed meraly 
of the white of egg dried, findy pulverised, and 
mixed wit^ a small quantity of line. 

To the Editor. 
SiBr-A curious freak of natura oocnrred to a hen 
in my possesdon, which was IdUed a few days 
dnoe ; it was a chicken about four years ago, and 
quite black since then, every time it has moulted, 
histead of black feathers re-appearing white have 
now a ppe a re d instead. At first it was slightly 
speckled, then more white, and this year it was a 
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speddedy tlran mora white, and this year it wai a 
fMrfeet wliite. This ia a fttct, though a hard thing 
liar mwaj to helieve. j. wist. 

CbmmmrcitU Mood, Si^Mff. 

MISCELLANIES. 
TkeHarmoniphon.^A mnsifialiiifltnimeiit, lately 
invented by M. Paris, of Dijon, has attracted much 
notice in France. It resembles tiie instrument called 
the Concertina, irell known in London from the very 
derer perfbrmanoe of young Regondi ; but it seems 
to be superior, in some respects, to the Concertina. 
The sound is by the Tibration of thin metallic plates, 
and it is played by keys like those of the piano-forte ; 
but the air which acts upon the yibrftting sub- 
■tances, instead of proceeding from bdlows within the 
instrument, is blown by the mouth through an elastic 
tube. The excellence of the instrument, accordingly, 
oonsists in this, that while the figures on the keys 
merely mark the different notes of the scale, the 
expression lies in the mouth. It is the living breath 
of the performer which gives accent, articulation, 
and emphaais to the notes, as in the oboe, or clarionet, 
and enables the performer to '' discourse most elo- 
quent music" in a manner which the production 
of sound bv die mechanical contrivance of a bellows 
does not admit of. The Harmoniphon is made in 
three varieties ; the first is of the compass of the 
oboe, the second of the Como Inglese, and the Uiird, 
(of a larger sise than the others,) combines both 
these instruments, and has a compass of three 
octaves. This instrument is highly approved by the 
French composers ; and one of them, M. Adam, has 
given an account of it in the '* Monde Dramatique," 
in which its capabilities are pointed out. It is 
calculated, in particular, to be of great utility in 
provincial orehestras, where it is an excellent 
fubetitute for the oboe— an instrument as disagree- 
able in ^e hands of an ordinary performer as it is 
delightful in those of a Grattan Cooke. Accordingly 
we are informed, the Harmoniphon has already b^n 
adopted in the orchestras of many provincial theatres 
and musical societies. 

Bi^9rovemeHi in the Dagutrriotype, — ^Amongst 
the numerous improvements proposed in Sie 
Daguerr^type is the following, by M. Jobard, of 
Brussels, for taking portraits d Hiliographe: — 
*' Faint in dead white the face of the patient ; powder 
his hair, and fix the back of his head between two 
or three planks soUdTy attached to the back of an 
arm-chair, and wound up with screws I The color 
of the flesh not reflecting sufficiently the .rays of 
light, would require a powerful sun, whereas a 
Whitened face wiU be produced aa well as plaster 
figures by diffused Ugfat*' 

KiUing ImecUfor the CaUnet—Vrocare a tin 
box about three inches in diameter and four or five 
in length ; put the insect, pinned to a piece of cork, 
into it ; close the lid as air-tight aa possible, and 
place it in boiling water fbr a few minutes. It never 
nils to kill any insect, let it be ever so tenacious of 
Ufe, neither does it injure their color. 

Modelling TFor.—- The following will be found a 
most excellent compound for forming ornaments from 
which moulds may be made ; and, consequently, orna- 
ments cast again for picture frames, &c. :— -^Ib. of 
diaculum ; |lb. of bees' wax ; |lb. of Burgundy pitch. 
Melt tiiese together, and mix sufficient chalk to form 
the composition into a paste ; make them into small 
Bticks, and they will be ready for use at any time. 



Nature ^ iHnerai Predpitatet.—kt the meeting 
of the Society of Friends of Natural History, held 
at Berlin, Mr. Link communicated some observa- 
tions on the formation of crystals. If fresh preci- 
pitates of many of the minenls are examined, they 
are found to be entirely composed of little g^bular 
bodies, which change, under the eye of the observer, 
into the crystala peculiar to the metaL This, how- 
ever, is not effected by their juxta-position, but by 
thehr bursting into eadi other, and uniting like soap- 
bubbles.— -That these globules are hollow is not only 
proved by their difference in size in the same preci- 
pitate, but also by the angular and irregular forma 
which they present when dried up. 

Separation qf lAme and Magnetia.^^lteiihjdronB 
chloride of magnesium be heated in the air, it absorbs 
oxygen and gives off chlorine. This decomposition, 
that is to say, the conversion of chloride of magne- 
sium into msgnesia, is more quick and complete 
when chlorate of potash is used instead of air as an 
oxidizing agent. This property renders the separa- 
tion of lime and magnesia very easy. A mixture or 
compound of these two bodies, dolomite for example, 
is to be dissolved in hydrochloric acid ; the solution 
is to be evaporated to dryness ; the residue of the 
evaporation is to be heated in a platina capsule, till 
it ceases to yield hydrochloric acid, and then there 
are to be gradually added to the mass heated to low 
redness, small portions of chlorate of potash, till 
the disengagement of chlorine ceases. The residual 
mass is then a mixture of magnesia, chloride of cal- 
cium, and chloride of potassium, which are readily 
separated by treating the mixture ?rith water, which 
dissolves the chloride of potassium and of (»lcium, 
while the magnesia is left ; from the mixture of 
chloride of potassium and of calcium the lime is pre- 
cipitated by carbonate of soda. — Journal de Pharm, 

Maw^acture qf Salt.'-At the Royal Institution, 
on March 21, 1835, Mr. Cartmael gave an account 
of some modern improvements in the manufacture of 
salt. The manufacture of salt consists in evaporating 
the natural brine, or artificial brine formed from 
rock-salt, till the salt crystallizes ; and the higher 
the temperature at which this is carried on, the finer 
is the salt. In the old process, rectangular flat iron 
pans, of a moderate size, were used as boilers ; but 
of late very large pans have been introduced ; and 
there is at present a salt manufactory, in which ihe 
extent of pannage is 3 miles long by 8 feet wide.. 

The chief improvements in the manufacture of 
salt consist in avoiding the evil effects of the ** pan- 
scntch'* — a technical term given to the earthy mat- 
ter which used to incrust the bottom of the flat boilers 
and cause ^e rapid destruction of the iron by the 
fire : also in economizing the heat. To gain these 
ends the boilers or pans are made very long, and the 
fire is applied only to a part. Above the part which 
is over the fire a cover is fixed, which dips a little 
way into the boiling fiuid, so that the steam which 
is driven off is passed through a pipe at the top of 
the cover, and employed in warming other pans, pro- 
ducing salt of inferior quality. — ^The bottoms of the 
boilers exposed to the fire are concave ; and the fiire 
being appUed only to the middle, the collection of 
earthy matter on the heated parts of the boiler is 
avoided. — The hot water formed by the condensation 
of the steam is applied to warm fresh brine, to be ad- 
mitted to the pans ; and the heat of the flues from the 
fire is employed in a " stoving-house " to dry the 
manu&ctured salt — AtheMsum, 
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POLISHING AND SLITTING STONES, 
GEMS, fee. 

The art of the lapidary, liVe that of the tamer, is 
one which is practised much by amateurs, and no 
donbt would be still more so were a knowledge of 
the requisite apparatos more widely distributed. 
We give this week the description of a well-con- 
trived, complete, and easily-managed machine, for 
polishing stones with facility, and that it is one 
which any person with ordinary mechanical ability 
may make for their own use, will, we trust, be a 
further recommendation. 

The polishing of stones must, at all times, be 
conducted by a wheel which inns horizontally, 
because the abrasion of their surfaces is occasioned 
by the attrition of some powder upon them, and not 
by the wearing away of the wheel itself, as is the 
case with a common grindstone. It is requisite 
also, that the surface of them should be rendered 
perfectly flat — ^the upper side of the revolving 
wheel, therefore, is the part necessarily employed, 
as it is evident tiiat the edge would make the sur- 
fyct of a concave equal to the convexity of the 
polishing wheel. The slitting of stones, however, 
when done by a wheel requires that the stone should 
be held against the rim of it. These general obser- 
vations will render more evident, and easily under- 
stood, the following explanations of the figures on 
the previous page. 

Rg. 1. — A A represent two wheels, or disc^, 
supported vertically, and free to move in that 
position — their spindles being loose from top to bot- 
tom, as is seen in Fig 2, and supported between 
the sciews C C, (Fig. 1,) at top, and D D at 
bottom. B shows one of the wheels with a moveable 
frame around it, reaching so high as to be exactly 
even with the upper side of the revolving wheel. 
This frame, or cover, is intended to rest the stone, 
&c., which is to be polished upoi^ during the 
operation. This part is not absolutely necessary, 
but its use will be found a great convenience. The 
other wheel is represented without its cover, that 
the wheels and cords communicating its motion 
may be more plainly seen. E is a bed, or frame- 
work, composed of two horizontal cheeks, framed 
te^ether with supports, fly wheel, and treadles, 
exactly as in the lathe, and which will be understood 
without further description. F F are two wheels, 
flxed to the respective sides of the bed, and in- 
tended to produce an alteration in the motion from 
vertical to horizontal, as is seen by the cord which 
passes over them from the fly wheeL At G G are 
represented another cord, which communicates 
motion from the one spindle to the other ; one of 
the wheels over which it passes ii seen at H. II 
shows the under part, where fiach wheel, and 
whatever belongs to it, is fixed to the bed. In the 
•centre is seen the lower end of the spindle, and on 
«ach side of this a hole, seen near the letters I. 
Into these are driven wedges which fasten the whole 
firmly together — ^but so that each may be removed 
backwards and forwards on the bed when necessary, 
as it is by this means that the requisite cords are 
tightened. K shows a goniometer, or small ma- 
chine, which may be set at any required angle by 
means of the rack and screw behind it, in order 
that when the stone is held tightly against the^at 
part it may be ground to any required angle. 

Fig. 2 represents one of the wheels in section. 
A is the wheel upon which the stone is to be ground. 
B tiie pulley over which tbeline G, (Fig. 1,) passes. 



C a smaller pulley connected with the cord which 
passes from the fly wheel. D the frame, or elbow, 
at the top, E the spindle. F the frame at bottom 
which fixes down to the bed. G G the end section 
of the bed. H one of the wedges which fasten 
the whole together. 

It is evident that the above constructions caa be 
easily adapted to a common lathe, by having under- 
neath the mandril two small wheels, which answering 
the same purpose as the wheels F F, (Fig. 1,) wiU 
convey the motion to any thing which may be fitted 
up to the bed of the lathe, and which will revolve 
vertically. 

The polisKiii^ and grinding wheels are so fitted 
up as to be capable of being easily removed and 
substituted by others, hence the use of the screw 
and nut represented on the spindle in Fig. 2. 

The wheels requisite are a very thin iron one for 
slitting--one of copper — one of zinc, or tin, (not 
iron tinned) — one of hard wood— and one or two 
covered with wash leather. Stones may be cut in 
two, or sliced by a fine wire fixed in the frame of a 
common saw, using diamond dust for diamonds, 
and tripoli for other stones. 

Diamonds are to be ground with diamond pow- 
der, soaked with olive oil, upon a mill plate, or 
wheel, of very soft steel. 

Oriental rubies, sapphires, and topazes, are cut 
with diamond powder, soaked with olive oil, on a 
copper wheel. The facets thus formed are after- 
wards polished on another copper wheel with 
tripoli, tempered with water. 

Emeralds, hyacinths, amethysts, garnets, agates, 
and other softer stones, are slit with a wire, ground 
at a lead wheel with emery and water, and are 
polished on a tin wheel with tripoli and water, or 
still better, on a zinc wheel, with putty powder and 
water. 

The more tender stones, and even the pastes^ 
and maibles, are ground on a mill wheel of hard 
wood with emery and water, and are polished with 
tripoli and water on another wheel of hard wood. 

Metals of various kinds, glass, &c., may hm 
easily polished by the same apparatus. 

MOUNTING MICROSCOPIC OBJECTS IN 
ALCOHOL. 
Thb method of mounting in alcohol or spirit of 
wine is as follows. Take a slip of glass, and 
cover it on one side with a coat of painter's white 
lead, leaving a space in the middle large enough 
to contain the object to be mounted; when this 
coat is dry, add another, and proceed thus until a 
sufiSdent thickness is obtained for ttie indosure 
of the object to be mounted. The next thing is 
to procure a clear piece of mica, free from veins 
andfiaws, and rather smaller than the slip of 
glass. Rll the cavity above referred to with 
spirit of wine; place the object therein, and cover 
it with the plate of mica, which must be brought 
into dose contact with the white lead, by gently 
pressing it with a smooth piece of wood from one 
extremity to the other, so as perfectly to expel the 
air-bubbles. In a few days the white lead will 
have become hard, and if the mica be sound, the 
inclosed specimen may be preserved for years. In 
plants it must be remembered that excepting their 
elementary tissues, much of their delicacy is des- 
troyed by this method of mounting, although in 
mapy cases it is still highly desirable. 
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REMARKS ON GLACIERS. 

BT M. AOASStZ. 

(Euumedfirom page 270, tmd efmeluded,) 

In regard to external form, a glacier usually presents 
a more or less conyez surface, particularly at the 
lower extremity. This form results from the reflec- 
tion of the heat from the sides of the valley, which 
accelerates the melting of the ice at the edges of the 
glacier. When the ground on which the glacier 
moTes, is but little inclined and free from inequali- 
ties, the sur&ce continues regular, and the mass is 
not divided. But if it has some obstacle to surmount 
in its progress, or if the ground present one of those 
vudden changes of level so frequent among the Alps, 
the mats splits transversely into irregular leaves, 
moving on tlieir lower edge as round an axis, and 
e^>arated by wide crevices, which dose again when 
the ground becomes less steep, just as the waves of a 
torrent again become calm alter a fall. A glacier, 
in frust, is a river of ice stereotyped, with its cas- 
cade!, rapids, storms, and calms; the superficial 
mass moving more quickly, and the lateral portions 
being influenced by the form of the bed in which it 
moves. 

The destmotive action of atmospheric agents on 

the mountain summits from which glaciers descend, 

\ and on the crests and declivities which border the 

valleys in which they move, the fall of avalanches, 

and the motion of the ice itself, are continually de- 

^ taching along the whole basin of the glacier, frag- 

^ments of rock of every sise, whidi roU into the place 

which the glacier occupies, and rest upon its surface. 

These debris, thus deposited on and carried along 

With the glacier in its progress, give rise to severd 

remu>kable phenomena. The l&rgest of these frag- 

* ments, by protecting the part of tiie ice which they 
[cover from the action of the sun's rays and from 

^ rain, and also from evaporation (which is often con- 
^ siderable, being occasioned by warm or dry winds), 
become, by the sinking of the rest of the surface, 
gradually insulated on the summit of a large pedes- 
;tal or pillar of ice. This support, suffering in its 
' turn from the action of the same agents, soon gives 

* way ; the block rolls down, and forms another 
^pyramid at some distance. It is these that are 
called the tables det glaciers , of which fine examples 

/ are afforded by the glaciers of the Aar. If these 

' fragments do not exceed an inch in diameter, a phe- 
nomenon of a different discription takes place. 
Absorbing the solar rays, by their property as opaque 
bodies, more rapidly than the ice, their entire mass, 

- (not the surface merely, as in large blocks) becomes 
raised to a high temperature. Instead, therefore, 
of protecting the ice beneath them, they cause it to 

J melt, and form holes which often penetrate to a 
great depth ; they even pierce the glacier from one 
side to the other ; for as long as a constant cause of 
heat remains at the upper orifice, the water which 
fills them is warmed above zero, then descends by 
virtue of its maximum of density to the inferior beds, 
where i^ continues to perforate the ice by slowly 
meU»'^t. When we add to these phenomena the 
snc^ irrents of water running in every direction, 
u>' ^into torrents, and throwing themselves in 
.4^68 into the larger crevices which open or close 
^ turns, we shall be enabled to form an idea of the 
pi 'petual movement going forward at the surface of 
a glacier. 

These blocks scattered over the glacier, thus move 
along with it, and at least reaching its edges, and 
being continually thrown off, they accumulate and 



form masses of debris more or less considerable, 
which are named moraines among the Alps. These 
moraines are either lateral, disposed along the gla- 
cier parallel to its sides ; or terminal, bounding its 
lower extremity, and usually describing a semicircle ; 
or finally, median, forming long tracks on the sur- 
face of the interior of the glacier itself. These latter 
are occasioned by a union of the two lateral mo- 
raines of two glaciers descending two different* 
gorges, and uniting in the same valley. The two 
glaciers never become blended, as might be supposed; 
each preserves its own direction and rate of progress, 
the line of separation being the two lateral morames, 
which touch each other in such a manner as to form 
only one. However, when the progress of the two 
glaciers is very unequal, something like a division 
of the moraine takes place, and we then see two 
or three parallel tracks, as in the glacier of the 
Aar. These median moraines produce the phe- 
nomena of tables des glaciers on a large scale. 
Being placed at first in the depression formed by 
the union of the two convex surfaces of the conti- 
guous glaciers, and protecting the ice which they 
cover from evaporation, they are soon elevated on 
a base o( ice, usually in the shape of an ass's back, 
which, however, disappears where the moraine 
spreads out towards its extremity. (Glacier of 
the Aar.) 

Let us now exaiftine what is the action of the 
ice on the surface which it traverses. Here, also, 
we find fragments of rocks, which, by being 
pressed and ground, as if between the stones of a 
mill, are comminuted, or arrive, in the form of 
rounded pebbles, at the lower part, where they 
fonn the base on which the extremity of the 
glacier, and also the terminal moraine itself, 
usually rest. While moving along a rocky alter- 
able surface, the ice, by modifying it, produces 
various phenomena, the principle of which are 
the following : 

It levels it by the firiction, and polishes it some- 
times as perfectly as could be done by the marble- 
cutter, cutting the fossil bodies and concretions 
which it meets in its progress, and exercising its 
action equally upon the bottom of the bed and its 
sides. 

It rounds off all the angles and inequalities of 
the ground, giving them a mammUiform appearance 
or transforming them into protuberances with rounded 
surfaces. 

When the ground admits, it scoops out broad 
furrows, from an inch to a foot in diameter, the 
length of which is to the direction of the movement 
of the ice, and of these the surface is equally 
polished and the angles rubbed off*. Here, also, 
might be mentioned spoon-shaped depressions, 
resembling the commencement of a furrow which 
has not been continued, occasioned by certain 
movements of the ice, for which it is difficult to 
account. They might be called the cuts of a 
chisel in the flat surface of the rock. 

Particles of the hardest sand, which are always 
found between the ice and the rock, such as small 
crystals of quartz &c., produce the same effect as 
so many diamonds, by forming lines on these 
polished surfaces, wMdi are thus covered with a 
Multitude of rectlinear striae parallel to each 
other. These striae have no dependence on the 
structure of the rock: they do not follow its 
cleavage ; they are seen to out in two the crystals 
they traverse; they are always in lines of great 
inclination, and follow the direction which the 
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fomi of the labjaeent ground has giTen to the ice, 
whether in its regular progress or accidental devi- 
ations. Iliey cannot be attributed therefore, as 
has been done by Delnc, to rapid currents of water, 
nor to muddj currents filled with fragments of 
rocks, as some other observers are inclined to 
believe. The debacle of the Dent dn Midi, whidi 
presented a fine example of a current of this 
nature, has not left anj trace of this kind in anj 
part of its course. 

Finally, we perceive, on surfaces which the ice 
has left, other ftirrows, not rectilinear but undu- 
lated, often running into each other, and generally 
following the line of the greatest declivity. These 
are called Carrer^elder in some parts of the Alps* 
These furrows are evidently owing to the erosion 
of waters circulating beneath the glace, and 
gradually scooping out a bed down the declivity. 
Other erosions are likewise observed, exactly re- 
sembling those produced by a cascade in the place 
where it ftHa, and which probably have no other 
origin. 

All these actions of the ice are somehat modi- 
fied by the nature of the rock on which they are 
exercised. Granite becomes rounded in large 
masses, and broad convex surfaces of a pretty 
uniform description. The masses in limestone are 
smaller, and acquire the most perfect polish. It 
alone presents beautiful surfaces, resembling those 
of a slab of marble from the hands of the work- 
man. Gneiss and the schists are more frurrowed, 
although often in a direction transverse to their 
beds. 

MICROSCOPIC OBJECTS. 

Thb minute objects of creation are so numerous, 
and so varied, Uiat it is extremely difficult to make 
a judicious arrangement of them, fully to answer 
the purpose of the microscopical inquirer, without 
appearing to descend to trivialities. The design of 
the present and future j)apers is to offer a few prac- 
tical remarks upon each class of objects as they 
suggest themselves to our notice, and with such an 
arrangement as to be easily understood. We shall 
first treat on the microscopical illustrations offered 
in the vegetable kingdom, they being mostly of 
easy acquisition and not requiring any very power- 
ful instrument or very nice manipulation. 

Pollen is that fine dust which separates itself 
from the stamens or thread-like bodies, which are 
found next within the corolla or blossom of a flower. 
We are accustomed to see it as a yellow powder 
frequently, but it by no means always takes this 
color ; various shades of orange, and through that to 
the bright browns are common, and yet to see it of 
a complete brown or umber color is extremely rare. 
Shades of purple, blue, scarlet, and flesh color are 
frequent. In the garden tidip it is quite black, 
though this color of pollen is rare, and still more so 
white and green ; in truth we remember no plant in 
which either of these colors occurs — ^but the shape 
and textture are more to the microscopists' purpose. 
Pollen is mostly spherical, or oval, sometimes with 
a smooth, at others with a roughened or mamillated 
surface, other shapes occur, and some of them ex- 
tremely curious ; in plants which are by no means 
uncommon, thus the pollen of tiie St. John's wort, 
and the spider-wort, is formed like a long spindle, 
that is like an oval drawn to a point at both ends, 
(Fig. 2.) The pollen of the lily is of the same 
shape, but dotted on its surface, and with a pro- 



jecting line from end to end. That of the conamon 
clover is like an oblong shell $ of the borage it is 
of the same shape, but with bright specks upon it ; 
of the primrose and cowslip it is a&o oblong, but 
without particular markings ; that of the yiolet 
resembling a brick ; of the comfrey plant like two 
globes united ; of the jonquil kidney-shaped. The 
pollen of the Spanish broom is curiously belted ; 
of the tuberose somewhat triangular, and of the 
phlox still more decidedly so, and with a round ball 
upon each point. Such remarks as these might be 
multiplied almost without end. The following Ite 
contains many which are well worth examinatioBt 
either from their shape, or the markings on their 
surfoces. 



Lopezia* 

Euphorbia. 

Acanthus. 

Campanula. 

CaUa. 

Pimpernel. 

HoUyoak. 

Larkspur. 

Lychnis, Scarlet. 

MaUow. 

Malopetrifida. 

Marvel of Peru. 

Nettle. 

Pink. 

Passion Flower. 

Mignionette. 

Cucumber. 



Ordiideous Plants. 

Sunflower. 

Convolvulus. 

Pompion. 

Creranium. 

Scarlet Sage. 

Thrift. 

Tulip. 

Fox-glove. 

Arbutus. 

Moth Mullen. 

Nettle. 

Poppy. 

Turk's-Cap LUy. 

Jasmine. 

Fuschia. 

Pine Tree. 



The organization visible in the pollen of different 
■ plants is varied, and much more complicated than 
we might at first suppose. The pollen, for exam- 
ple, of the pinus sylvestris, or Scotch fir, is divided 
into four cdls of which die two lateral ones pre- 
sent a yellow packet at their extremities, while the 
anterior one is transparent, and the posterior one 
white and opaque. The grains of the grass tribe 
i^pear to have a central packet of still smaller 
grains, although they themselves are not more than 
the two-thousands five-hundredth part of an inch 
in diameter. The pollen of the field convolvulus 
appears to consist of six cells— of which three are 
opaque, and three transparent, looking, thereforey 
like a parti-colored balL The hybiscus seriacus 
has its pollen grains covered apparently with thick 
short hairs. The organization of the marvel of 
Peru is like the cells of a honey-comb. 

Raspail in his <* Organic Chemistry'' asserts, that 
each grain of pollen is in its young state attached 
to the inner surface of the anther by a fine thread 
or gut, which botanists have taken for interlacing 
fiUmients disposed at random ; and also that the 
point of union of these to the grains may be easfly 
discerned, forming as in seeds a complete hilumy 
or scar. He says, " by making a grain of pollen 
revolve in the water of an object holder, it is easy 
to observe the hilum, as it passes before the eysi 
sometimes canTing with it a fragment of the cel'^ 
lular texture ; but to prove it more plainly, it it 
necessary to place a grain of pollen in sulphurio 
add, which dissolving the opaque substance con- 
tained in it, without attacking its involucrum, allows 
the opening of the hilum to be distinctly seen.'' 

The organic structure of pollen requires rather a 
high power, and it must be mounted as a transparent 
object, or rather placed in water, alcohol, ether, or 
add. Its shape is best seen by the light reflected 
from the silver cup, or reflector usually attadied to 
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microMopetr and with m very modsrate power. 
With the Stanhope leni it may be viewed with 
Biiich advantage, it being only necenary to touch 
one end of the lens againat tiie anthers of any 
flower when expanded, whidi will collect a mf- 
Hciency of the fine duat. 

€1 C % A4^ 9 O 

1 8 S 4 5 6 7 

mti fi^ ^ h % 

8 9 10 11 12 1» ** 

The aboves figures illustrate some of the forms of 
fuina, or pollen. 1 , pollen of the sun-flower. 2, 
ditto of the St. John's wort. 3, ditto of the euphor- 
bia, or milkwort. 4, ditto of the tuberose. 5, ditto 
of the sycamore tree. 6, ditto of the primrose. 7, 
ditto of the pink. 8, ditto of the canterbury bell. 
9, ditto of the violet. 10, ditto of the bugloss. 11, 
ditto of the phlox. 12, ditto of many species of the 
orchis tribe. 13, ditto of the comfrey. 14, ditto of 
tiie ruppia. 

BLOWING UP OF THE ROYAL GEORGE. 

Ths melancholy fate of this fine vessel, which sud- 
denly went down with all on board, at Portsmouth, 
June the 28th, 1782, by which calamity Admiral 
Kempenfelt, with 900 persons were lost, has been 
thrust upon the public attention, for some months 
past, by the successful attempts of Col. Pasley to 
remove the remains of the hulk from its situation, 
where it much impedes the safe navigation of ves- 
sels into the harbour of Portsmouth, as well as 
those which sail along the coast. The method of 
aocompUshing this is blowing the vessel to pieces. 
The material employed is gunpowder, and the agent 
to inflame it galvanism — an agent which has been 
found invariably successful, infinitely more so than 
the conveyance of the common electrical shock/ 
which was suggested and somewhat put to trial by 
Mr. Harris some years since. 

fi^e have been led to this subject now because 
aMiough all the daily prints and weekly magazines 
have echoed each other in what has been done, yet 
the method of it has hitherto been left unexplained. 
The firing of gui^owder by common electricity we 
explained in No. 19, page 148 ; and it was there 
seen that the fluid acted independent of any 
assistant agent, which occasioned the ignition of 
the powder ; in galvanism, another principle is acted 
upon. It being known that a galvanic shock, (that 
is, a stream of 3ie fluid) when made to pass through 
a fine platina wire, raises the temperature of £e 
wire, so that it becomes of a white heat, and 
sufficient to inflame gunpowder — ^which it does so 
effectually, that when the apparatus is in good 
order, no possible disappomtment in this part of 
tiie experiment can arise. The galvanic battery 
is contained in a boat, moored about M)0 feet distant 
from the perpendicular of the hulk. Two ropes, 
(which are made as follows,) proceeds from the boat 
to the cylinder of powder. A copper wire is care- 
fully covered with cotton, this is coated well with 
caoutchouc, or Indian rubber, which therefore 
forma a tube around it, capable of preventing the 
contact of the water and the wire, that thus the 
■bock may be in no degree diminished. To keep 
these prepared wires frt>m breaking by tension or 



casual injury each is indosed in the centre of 
three ropes, which are bound tightly together 
throughout their whole length by rope yam being 
twisted round them, and during ^ process of 
twisting. Sec., tar is liberally usdl, whidi ^ey of 
course soak up until saturated. The cylinder con- 
taining the explosive material is a steoog tin or 
iron case, capable of h<dding from 20 to 1200 Iba. 
of powder— of resisting every external pressure, 
and yet not so strong as to diminish, except in a 
very small d^^ree, the force of the explosion, and 
above all things water-tight. This is the larger 
cylinder, to which a smaller cylinder containing 
only a pound or two of powder is affixed. It it 
into this latter vessel that the wires from the battery 
are conveyed. The manner of their attachment to 
the platina wire is seen in the following cut, where 
P and N represent the two poles of the battery, 
and A the wire which connects them. Tbe outer 
frame is supposed to be a section of the small 
cylinder above mentioned, and in which the powder 
surrounds the wire, and is also connected by un- 
interrupted communication with the larger quantity 
in the other vessd. 




The cylinders being prepared are carefolly lowered 
to the bottom of the sea, and by the assistance of 
the divers, attached to a convenient part of the 
hulk. Tlie instant the two poles of the battery in 
the boat above are placed in contact with each 
other, the shock passes, and the explosion ensues. 
By these unerring means in a short time the an- 
chorage off Spithead will be cleared from the great 
impe^ment which has existed there so long, and 
which there was no means of removal untU the 
science of galvanism lent its powerful and certain 
aid. 

The progress that has ahvady been made, and 
also a cursory remark or two will be seen in an 
extract from a letter inserted ui The Times a few 
days back by Col. Pasley, and which is attached. 
In addition to which it may be remarked, that the 
total quantity of powder consumed has been 12,940 
lbs., and that the articles recovered have more than 
paid all expenses attending the operations. 




The above cut shows another arrangement of 
the wires, which is found more convenient in many 
circumstances, particularly in the blasting of rocks» 
it is also exactly the same apparatus which is used 
when inflaming a bladder of hydrogen gas by i^ 
common electrical shock, the fine wire at the 
bottom being only removed. A represents a round 
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plug of baked wood, or better tiim this, trorj, 
which in galyanio bksting m driren tightly in the 
rode, a hole being preyknisly bored and filled with 
gonpowder. P and N are the two requisite wires, 
pas^g through the wood and conne^ed with the 
fine pUtina wire at the lower end. C represents m 
grooTe necessary to tie the bladder of gas to the 
ping when used for the electrical purpose mentioned 
above, but not necessary when used for the other 
porpose. 

Esftraetjrom CoUmtil Paaiep'i Letter, 

" We have recovered 12 gnns, 5 gon carriages, 100 
beams and riden, or large fragments of them, excln- 
sire of other timbers, planks, and copper, besides 
the cooking place and boilers complete— the stem 
and great part of the bows on each side of it— the 
two capstans—part of the main-mast — and all that 
remained of the fore-mast, 

" The divers informed me, soon alter we coounen- 
oedour operations in Angnst last, that on going 
down to the bottom oatside of the wreck, on a calm 
day, when the son shines, they can just distinguish 
the outline of it as a dark mass, but notiiing more. 

" No part of the Royal George ever rose to the 
surface after our explosions, except some large 
fragments of the main-mast, which were immedi- 
ately recovered by the boats on duty, and carried 
into the dock-vard, and no barnacles were found 
on any part of the wreck, to which a number of 
oysters, and aetinea, or sea anemonies, only, had 
attached thonselves in great abundance.''— TVmef. 
Abo. 19. 




PURPLE OP CASSIUS. 

PtJ&PLB of Casdus, (Gold purple,) is a vitrifiable 
pigment, which stains glass and porcelain of a 
beautifal red or purple hue. Its preparation has 
been deemed a process of such nicety, as to be liable 
to fail in the most experienced hands. The follow- 
ing observations will, I hope, place the subject upon 
a surer footing. 

The proper pigment can be obtained only by 
adding to a neutral muriate of gold a mixture of 
the protocbloride and perchloride of tin. £very 
tiling depends upon tiiis intermediate state of the 
tin ; for the protodiloride does not afford, even with 
a concentr a ted solution of gold, either a chesnut- 
brown, a bhie, a green, a metalHe predpitate, or 
one of a purple tone ; the perchloride occasions no 
Ipitate whatevor, whet^ the solution of gold 
ong or dilute : but properly a neutral mixture 
lart of crystallized protocbloride of tin, with 
of crystallized perchloride, produces, with 1 
crystallized chloride of gold (all being in 
»n) , a beattiful purple-colored precipitate. An 
exce^ of the protosalt of tin gives a yellow, blue, or 
greeil cast ; an excess of the persalt gives a red and 
violet cast ; an excess in the gold salt occasions, with 
heat (but not othorwise), a change from the violet 
and chesnut-brown precipitate into red. According 
to Fuchs, a solution of the sesquioxide of tin in mu- 
riatic acid, or of the sesquichloride in water, serves 
the same purpose, when dropped into a very dilute 
Boitttion cf gold. 

Buisson prepares gold-purple in the following 
way. He dissolves, first, 1 grramme of the best tin 
in a sufficient quantity of miuiatic add, taking care 
that the solution is neutral ; next, 2 grammes of tin 
in aqua regie, composed of 3 pars of nitric acid, 
and 1 part of muriatic, so that the solution can 



contain no protoxide; lastiy, 7 grnmme$ of fine 
gold in a mixture of 1 part of nitrio acid, and 6 of 
muriatic, observing to make the solution neutraL 
This solution of gold being diluted with 3i litres of 
water (about 3 quarts), the solution of the per- 
chloride of tin is to be added at once, and afterwards 
that of the protocbloride, drop by drop, till the 
predpitate thereby formed acquires the wished-for 
tone; after which it should be edulcorated by 
washing, as quickly as possible. 

Prick gives the following prescription : — Let tin 
be set to dissolve in very dilute aqua rcgia without 
heat, till the fluid becomes fointiy opalescent, whea^ 
the metal must be taken out, and weighed. The "* 
liquor is to be diluted largdy with water, and a de- 
finite weight of a dilute solution of gold, and dflute 
sulphuric add, is to be simultaneously stirred into 
the nitro-muriate of tin. The quantity of solution 
of gold to be poured into the tin Hquor must be 
such, that the gold in the one is to tiie tin in the 
other in the ratio of 36 to 10. 

Gold-purple becomes brighter when it a dry, but 
appears still as a dirty.brown powder. Muriatic 
add takes the tin out of the fresh-made precipitate, 
and leaves the gold dther in the state of metal or 
of a blue powder. At a temperature between 212® 
and 300** Fahr., mercury dissolves out all the gold 
fh>m the ordinary purple of Cassius. 
^ Relative to the constitution o( gold-purple, two 
views are entertained : according to the first, the 
gold is associated in the metallic state along with 
the oxide of tin ; according to the second, tl^ gold 
exists as a purple oxide along with the sesquioxide 
or peroxide of tin. Its composition is differently 
reported by different chemists. The constituents, 
according to — 







Gold. 


Tin oxide. 


Ob^rkampf, in 


the purple pre- 






dpitate, are 


... 


39-82 


60-18 




violet ditto 


20-58 


7-42 


Berzelius 


• ^ . 


30-725 


69-275 


Buisson 


... 


3019 


69-81 


Gay Lussac 


. 


30-89 


69-11 


Fuchs - 


- 


17-87 


82-13 



If to a mixture of protocbloride of tin, and pe^ 
chloride of iron, a properly dilated solution of gom. 
be added, a very beautifol purple predpitate of^ 
Cassius win immediately fall, while the iron will be \ 
left in the liquid in tiie state of a protocbloride. 
The purple thus prepared keeps in the air for a long 
time without alteration. Mercury does not precipi- 
tate from it the smallest trace of gold. 



YEAST. 

Yeast is t&e bahn or froth which rises in beer, 
and other malt liquors, during a state of fermen- 
tation. When thrown up by one quantity of malt 
or vinous liquid, it may be preserved to be put 
into another, at a future period ; on which it will 
exert a similiBa* fermentative action. Yeast is like- 
wise used in the making of bread, which witiiout 
such an addition would be heavy and unwholesome. 
It has a vinous, sour odour ; a bitter taste, arising 
from the hops in the malt liquor ; and it reddens 
the vegetable blues. When it is filtered, a matter 
remains which possesses properties similar to vege- 
table gluten, by this separation the yeast loses the 
property of exdting fermentation, but recovers it 
again when the gluten is added. The addition of 
yeast to any vegetable substance, containing sac- 
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dunrine matter, exdtet fermentation by generating 
a qnantitj of carbonic acid gas. This very nsefiil 
sobstance cannot be always procured conTeniently 
from malt liquors for baking and brewing ; the 
following methods will be found useful for its 
extemporaneous preparation. 

First Method.— Mix two quarts of soft water 
with wheat flour, to the consistence of thick gruel, 
! boil it gently for half an hour, and when almost 
cold, stir into it half a pound of sugar and four 
spoonsfull of good yeast. Put the whole into a 
u^ j^S* or ^irthen vessel, with a narrow top, and 
place it before the fire, so that it may, by a mode- 
rate heat, ferment. The fermentation will throw up 
a thin liquor, whidi pour off and throw away; 
I keep the remainder for use, (in a cool place,) in a 
^ bottle, or jug tied over. The same quantity of this, 
as of coBunon yeast, will suffice to bake or brew 
' with. Four spoonsfull of this yeast will make a 
ftesh quantity as before, and the stock may be 
always kept up, by fermenting the new with the 
; remainder of the former quantity. 
^ Aaother Method,— -Ttke six quarts of soft water 

' and two handsfull of wheaten meal* or barley ; stir 
I the latter in the water before the mixture is placed 
I orer the fire, where it must boil till two-thirds are 
1 eraporated. When this decoction becomes cool, 
I incorporate with it. by means of a whisk, two drams 
of salt of tartar, and one dram of cream of tartar, 
L preriously mixed. The whole ahould now be kept 
I in a warm place. Thus, a very strong yeast for 
\ brewing, distilling, and baking, may be obtained^ 
j For tlie last-mentioned purpose, however, it ought 
' to be diluted with pure water, and passed through a 
\ sieve, before it is kneaded wiUi the dough, in ordu 
I to deprive it of its alkaline taste. 
^ In countries where yeast is scarce, it is a common 
ipractioe to twist hazel-twigs so as to be full of 
chinks, and then to steep them in ale-yeast during 
ifermentation. The twigs are then hung up to dry, 
id at the next brewing they are put into the wort 
Btead of yeast. In Italy the chips are frequently 
lut into turbid wine, for the purpose of clearing it : 
' Is is effected in about twenty-four hours. 
Veoit Cakea. — In Long Island, America, they 
in the habit of making yeast cakes once a year. 
»e are dissolved and mixed witb the doug^, 
fhich it raises in such a manner as to form it into 
excellent bread. The following is the method 
which these cakes are made :-— rub three ounces 
hops so as to separate them, and then put them 
a gallon of boiling water, where they are to 
for half an hour. Now strain the liquor through 
ine sieve into an earthen vessel, and while it is 
put in three pounds and a half of rye flour ; 

eig the liquor well and quickly as the flour is 
n. When it becomes as cool as wort for 
ng, add half a pint of good yeast. On the 
ring day, whilst the mixture is fermenting or 
fng, stir well into it seven pounds of Indian 
neal, this will render the whole mass stiff like 
I ; this dough is to be well kneaded and rolled 
^to cakes tibout a third of an inch in thickness, 
cakes are to be cut out into large discs or 
,ozenges, or any other shape, by an inverted tumbler 
tor other instrument, and being placed on a sheet 
[of tinned iron, or on a piece of board, are to be 
[ dried by the heat of the sun. If care be taken that 
( they are frequently turned, and that they receive no 
wet or moisture, they will become as bard as ship- 



\ 



biaottit, and m^ be kept in a bag or box, which is 
to be hung up, or kept in an airy and perfectly dry 



situation. When bread is to be madci^ two cakes 
of the above mentioned thickness, an^ about three 
inches in diameter, are to be broken and put into 
hot water, where they are to remain all night, the 
vessel standing near the fire. In the morning they 
will be entirely dissolved, and then tiie mixtnra is 
to be employcMi in setting the sponge in the • vn f 
way that beer yesst is used. 

In making a further supply for the next year, 
beer or ale yeast may be used as before ; but this is 
not necessary where a cake of the old stock remains, 
this acting on the new mixture in predJidy the 
same way. If the dry cakes were reduced to pow- 
der in a mortar the same results would take place 
with perhaps more convenience and less Iom of 
time. Regarding the employment of Indian meal, 
it is used because it is of a less adhesive nature than 
wheaten flour, but whone Indian meal cannot easily 
be procured, white pea meal, or even barley meal, 
will answer the purpose equally well. The princi- 
pal art, or requisite, in making yeast cakes, consista 
m drying tiiem quickly and well, and in perventing 
them from coming in contact wiUi tiie least partida 
of moisture until they are used. 



FORMATION OF PEARLS. 

Pbabls are fimnd in a shdl fish of tiie oyster 
kind, but the formation of them has pulxsed both 
ancient'' and modem naturalists, and has given 
occasion to "ieveral hypotheses. Pliny, SoUnus, 
and others of the andents, ' suppose them formed 
of the dew which (they say) the fish rises every 
morning to the sur&ce of the water, and opens 
its sheU to imbibe ; but this is manifestly false, 
the pearl oysters growing ftisT'to the rocks, and 
never rising to the sur&ce. Others will hava 
pearl to be the eggs of the fishes that produce 
them, but this does not consist with the phenomena, ^^ 
for they are found through the whole substance \ 
of the oyster: in the hei^, the coat that covers 
it, tbe stomadi, and in general in all the fleshy and 
musculous parts, m that there is no reason to think 
-that the pearls should be in oysters what eggs 
and spawn are in fowls and fishes. This indeed 
may be said, that there is a multitude of little egga 
in form of seed, some whereof grow and ripen* 
whilst the rest continue nearly in the same state, 
so in each oyster one pearl is usually found larger 
than the rest, and which ripens faster than the 
others; and sometimes this grows so large as to 
hinder the oyster from shutting, in which case !Ke 
fish rots and dies. 

In the memoirs of the French Academy, M. Rean- 
mer as a very curious paper on the formation 
both of shells and pearls; where he obserres^ 
that pearls are formed like stones in other ani- 
mals, as those of the bladder, kidneys, &e., snd 
that they are appare^y the effects of a disease 
in the fish, deriving their origin firom juices ex- 
travasatedoutol some broken vessels, and detained 
and fixed among tbe membranes. To evince the 
possibility of this, be diows that die shdls of sea 
fishes as well as those of snails, &e., are wholly 
formed of a glutinous strong matter oozing out of 
the body of the animal ; and therefore it is no 
wonder that such aninuds as have vessels con- 
tuning a suffident quantity of strong matter to 
build and extend the shell, should have enough to 
form stones in case the juice destined for the 
growth of the dieU diovld happen to overflow, 
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mod bant forth on any eayity of the body^ or 
mmong the membranef. To eonftrm thii lyttem, 
he obeenres that the inner larfaoe of the common 
pearl mntcle is of a mother-of-pearl color in one 
part, and reddish in another; and the pearls 
found in this are likewise of two colors^ ezaetly 
corresponding with those of the shell, which 
shows that in the same place wherein the trans- 
piration of a certain joice had formed a coat or 
layer of shell of a certain color, the vessels which 
conveyed that juice being broke, a little mass or 
collection of it is formed, and, hardening, becomes 
a pearl of the same color with that of the shell to 
which it corresponds. Pearls have this advantage 
over precious stones dug out of rocks, that £e 
latter owe their lustre to the industry of men, but 
the former are bom with that beautiful water 
which gives them their value. They are found 
perfectly polished in the abyss of the sea, and 
nature has put the last hand to them ere they are 
separated from their mother. 
' There is a curious method of making counter- 
feit pearis, which was disoovered by the Sieur 
Janin, and seems worthy to be described. This 
artist having observed that the scales of the little 
fish called the bleak, had not only all the lustre of 
the real pearl, but that after beating them to pow- 
der in water, they returned to thdr former bril- 
liancy upon drying, he bethought of setting a 
little mass thereof in the cavity of a bead, made 
of a kind of opal, or glass, which had likewise a 
pearly color. For thia purpose he made use of a 
glass tube about six inches long, sharp at one end, 
and somewhat ctooked, through whidi he blowed 
a drop of the matter into the bead, and to spread 
it equally throughout the inner drcumferenoe, 
shook it gently a long time in a basket lined witii 
paper. The pnlveruEed scales fastened by this 
motion to the inside of the bead, resume their 
lustre as they dry, and nothing remains but to 
stop up the aperture, which is done by melted 
wax conveyed into it with a tube like that used in 
introducing the dissolved scales.. The superfluous 
wax being cleared away, the beaos were perforated 
and strung, and then formed into necklaces. 



To the Editor. 
Sm. — I send you an account of a scorpion, found 
alive by some workmen when unloading some 
timber (logwood) from Cuba, at Howley Quay, 
near this town, in August last ; as soon as disco- 
irend it was sent to a person from whom I had the 

following. . J. 6. R. RTLANDS. 

Warrington. 

** When I received the scorpion I mentioned to 
you it sppeared much exhausted ; thinking it was 
chilled, I took it into the green-house, where it was 
exposed to the full glare of the sun, at about eleven, 
▲.M. this had little effect on it ; I then thought it 
might want food, and laming a hive-bee, dropped it 
tipon the scorpion's back, upon which, by the ap- 
pUcation of the spur at the extremity of its tail, it 
threw the bee to the distance of eight inches or a 
foot, making great exertions to escape, it also exhi- 
bited great fear whenever the bee was put near it. 

"After this it appeared totally exhausted, and 
thinking again that it was cold, I put it into a 
sheet of writing paper, and covering it with a bell 
glass, again exposed it to the sun, it remained some 
time wiAont moving ; on putting a large house fly 



near it, however, without the least symptom of fesr, 
the scorpion pressed it to its month, but did not 
afterwards move ; in about a quarter of an hour it 
was again looked at, and was found quite dead."* 

* ThU and the former exposure, no doubt, battened its 
death. The hiU>itt of the acorpion are, in a great measort, 
noctomal, and when it does come out in the day time it keepx 
in the deepest shade. A damp, warm, and shady poiitloa 
would, therefore, have been the most proper one in which to 
have placed it. 

MISCELLANIES. 

Liquid Leather. — ^A Dr. Bemland, of Lsrria, hi 
Germany, is said to have discovered a method of 
making leather out of certain refuse and waste 
animal substances. A manufactory of this natare 
has been established near Vienna. No part of tlw 
process is explained, only it is said tiiat the stdi- 
stance is at one time in a complete state of fluidi^, 
and may then be cast into shoes, boots, &c. 

To make Black C%a/it.— Chalk or charcoal, it 
first to be sawed in 3-inch Imgths, free from knots ; 
then saw them longitudinally in narrow strips. 
Procure a tin trough, about 4 inches by 3, and 
partly fill it with white wax ; and, after properif 
melted, the pieces of charcoal are to be satarated 
for 48 hours, and, alter draining, they are fit for use. 

New Mmim Measure. — At a late meeting of the 
Medico-Botanical Society, a new mii^m measore 
was exhibited, the invention of a gentleman of the 
name of Alsop, residing in Sloane Square, Chelsea. 
It consists of a graduated glass tube, with a \vx^ 
opening at the upper end, and a smaller or capillary 
one at its lower extremity. It is worked by a piston, 
which fits dosely to the sides of the tube, but doe* 
not come down close to the lower orUice, there be- 
ing, therefore, a column of air between it and the 
opening. In orte to nse it, the lower end is in- 
mersed in the fluid of which some minims are re- 
quired, and the piston pulled up ; tiie column of 
air rises also, and, a vacuum being thus caused, the 
fluid enters. It is now to be examined, and if too 
much fluid has entered, depressing the piston gently 
will enable the operator to expel a few drops, antU 
he has obtained the required quantity. If there be 
too litfld, he must, of course, re-immerse it, and re- 
peat the proceeding just described. Hie advantage 
of the piston not reaching to the lower orifice is, 
that a column of air is left between it and tiie open- 
ing, which rises when the instrument is used, in- 
tervening between the fluid and the lower end of the 
piston, and thus prevents any of the medicine ad- 
hering to it, which, in some cases, as where hydro- 
Sanic add, &c. are employed, might be injurious, 
le instrument is cleaned in the same way that 
fluids are measured, by drawing up a quantity of 
water into it.— ^JtoueiMi. 

QUERIES. 

Ul~How is brass bronxed, and also cleaned for lacq^le^ 
ing ? Jtuwered <mpag« 89& 

14!^-If a plummet be suspended over the side of a mooa. 
tain would it be attracted out of its perpendicularity ? A*- 
itoered on page 413. 

I43~What is the easiest construction of an electilcal bottte 
which may be charged by an excited ribbon ? 

144— How are glasses put in the rims of spectacles ? In tbi 
same way as watch glasses are put into their rims. 

14&— How are the Protean pictues, which represent one 
▼iew by day, and another by night, painted and managed? 
Antwered on page 827. 

146— What is the method of making the Chinese artifidsl 
fire-worksf AmwertdonpageW. 

147— How is lacquer for brass and tin-ware made? J»r 
noered on page 3IS« 
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MOVEABLE MAGIC LANTHOKN 
SLIDERS. 

Thb diden uiually employed for the magic lanthoni 
are formed of an ordinary piece of glasf, sur- 
rounded by a slight frame, altogether being at the 
largest 4 inches wide by 12 or 14 long, and varying 
from this size to any smaller dimensions, according 
as the lanthom may require : for moreable sliders 
the size should vary according to circumstances, 
which will readily suggest themseWes to those who 
would make them for their own use. ' 

The subjects, it need not be said, are extremely 
-various — views, grotesques, processions, and alle- 
gorical subjects are but among the number, and 
these with numerous others may be represented 
with effect without implying any peculiar contri- 
vance or construction of the apparatus, but that is 
not the case with others ::— objects may be made to 
appear and disappear, to increase or diminish, to 
move and alter their position, and to represent the 
same object under various circumstances ; these 
various improvements are occasioned by what are 
called moveable sliders, and to explain tiie method 
of arranging some of them is our present object ; 
before entering into which, however, it may be use- 
ful to observe, that those glasses which are black- 
ened all over, except where the objects are to be 
seen, are called phantasmagoreal glasses, and those 
of which the glass is left translucent, are called 
magic lanthom glasses. 

Landscape Glass. — This properly is not a move- 
able slider, but one on which several views are 
painted, in such a manner that the one is very 
readily substituted for the other, without changing 
the glass, but merely pushing it forwards a certain 
space ; glasses of tins kind are used by Mr. Childe. 
Ag. 1, represents a glass of this description, in 
which are seen four distinct views, separated from 
cadi other by a lighthouse, tree, and ruin. 

Storm Glass. — ^The various gradations of light, 
as from night till mid-day, and also from cahnness 
to storm is easily imitated; as foUows, suppose 
Fig. 2 to be a common slider, painted to represent 
cahnness at one end, both of sky and sea ; a little 
further along it both should appear a little ruffled ; 
still further on more so, and near the other end 
stormy and tempestuous ^ this being drawn through 
the nozzle of the lanthom would of ^coucse represent 
a grada^on of weather, from one extreme state to 
-^;that of the other ; if now a piece of glass be taken, 
tipon which ships are drawn, as in the other glass 
represented, and this made to slide at the back of 
the former, it would ofcourse represent those vessels 
in quiet at one time, and in danger another; so 
also, suppose the vessel to remain at rest, and the 
weather glass to be put in motion, a variety of the 
effect will ensue. 

Upon the same principle one glass may represent 
m landscape, and a second, all the gradations of 
light, from the brightest day-light to the densest 
gloom, or the quiet of a moonlight view ; a fine 
effect may be produced by the aid of a third glass 
representing moving figures, such as countrymen 
going home, banditti, gipsies, &c., who may by a 
very little contrivance have their fire and camp ket- 
tle. The way in which a second glass is fixed, and 
made to work easily, is this : let the view. Fig. 3, 
be the glass in a frame, cut away the frame at each 
end, so that it shall be even with the glass, except 
the thickness of a card, and fasten along the glass 
from end to end two narrow stripy of card, one at 



the top, the other at the bottom. The glass which 
is to move is to be cut of such a size as exactly to 
run between the upper and under frame, and upon 
the strips of card ; they may be prevented falling 
out by a fine pin or two driven close to their outer 
surface into the frame. 

Sliders in which the Eyes, S^c, »io»«.— Fig. 4 
will explain this readily : upon one glass are seen 
two animals' heads, one to move its eyes, the other 
its mouth; the way in which the motions are 
caused is easily managed, — at A is seen a white 
space upon which is painted a lower jaw, this is a 
bit of talc, and must in reality be painted black, 
except where the jaw, comes, and a hole corres- 
ponding to it left white in the perfect slider ; the 
talc bearing the lower jaw is capable of moving up 
and down, by means of the slight lever fastened 
from it to the frame, and projecting from it a short 
distance beyond ; as this projection is moved up and 
down, so will the jaw in still greater proportion. 
The motion of the eyes is seen in B, where the 
piece of talc is left white, the eyes painted black, 
and drawn backwards and forwards by the side 
lever ; to prevent them moving too far either one 
way or the other, a stud must he put on each side 
of the talc or of the lever ; this may be a drop of 
wax upon the glass itself, or anything else which, 
under particular circumstances, may be more con- 
venient, 

Double Sliders. — These are made by two pieces 
of glass put behind a fixed slider in a frame, so that 
they shall meet in the centre. One of t^e most 
common applications is where a bust of some noted 
character is seen first without extraneous ornament, 
and afterwards with a wreath of laurel around it. 
Upon the fixed glass. Fig. 5, is painted a bust with 
a wreath around it as represented ; the two pieces 
of glass placed behind it have black patches painted 
on them, so that when pushed close together the 
patches xjover over the wreath, and, of course, 
conceal it fr^m view ; when these are separated, by 
drawing each outwards towards the end, the wreath 
is exposed. Glasses with single slidiers of this 
description are easily made — ^for example, a man 
with a lathered chin may be represented, and a 
barber standing over him, his hand and razor may 
thus be easily and effectually made to display the 
requisite motion. 

Change of attitude is thus to be managed, see 
Fig. 6 ; paint upon a common slider in a frame a 
man with four arms and four legs, furnish it with 
two sliders at back, as in the last experiment, and 
paint upon these eight black patches, (four only are 
seen in our view ) ; when the sliders are in one 
position these patches cover over two of the legs 
and two of the arms, when they are altered in 
position they cover over the other legs and arms, 
but at the same time display the former. Many 
very laughable sliders are made upon this principle, 
as a man dancing on a tight rope, a clown in various 
antics, a man thrown over his horse's head, and 
numerous others. 

A Ship Sailing, on Fire, and a Hulk, is easily 
managed, but upon a still different principle. See 
Fig. 7. First, suppose on the fixed slider you paint 
a hulk, with white around it, and at the back of it 
place a long single slider, painted black except the 
lower part, even with the top of the hoik, which is 
to be white all along, and also at two places of the 
upper part, so painted as at one to represent the 
rigging and sails of a ship on a black ground, and at 
the other place the same space : but painted with the 
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masts, sails, burning, &c., also on a black ground; 
the space beneath may be tinged with red, to throw 
a reflection on the hulk and water. Put the slider 
80 that the first shall appear over the hulk, and the 
ship will be seen in full glory, and perfect ; suddenly 
change to the next and the ship will seem on fire ; 
again change the view, and put a black part of the 
slider over the ship and she will seem but a wreck, 
dismasted and sinking. 

The Expanding Rose^ see Kg. 8.— This is a very 
effective design. Paint on a fixed slider a rose, 
fully expanded, with, if, you please, leaves, stem, 
&c., and place behind it two sliders made of talc, or 
thin brass, or tin, so that they will open in the seg- 
ment of a circle, open these by two levers, as seen 
in the seccmd part of our figure, pushing each lever 
forwards, which, as they are supported in the middle 
by pivots, wiU expand the upper part of them, in 
the same degree as the lower part is closed, then the 
rose, which at first was so shut up b> the sliders as 
to appear but a bud, will seem to expand gradually. 
This effect may be obtained by simple double sliders, 
as in the head with the wreath, but it is infinitely 
leas natural than the above. In one of the views 
of Mr. Chnde, a Cupid appears to issue from the 
rose, but this is occasioned by the assistance of a 
second magic lanthom ; such also is the case with 
the figure of Fame dropping a wreath, &c. 

We could have wished to have extended these 
remarks to other objects and cases, particularly to 
Mr. Childe's exhibidon, but cannot do so because 
we forget the various changes which he exhibits. 
We have, however, some remarks to make at a 
future time on astronomical sliders, and artificial 
fire-worka and also on the general management of 
the magic lanthom. 

GLASS-BLOWING 
(Remtmed from page 270, and eoneluded.) 

Bending, ^-It the tube is narrow, and the sides are 
pretty thick, this operation presents no difficulty. 
You heat the tube, but not too much, lest it become 
deformed ; a reddish brown heat is sufficient, for 
at that temperature it gives way to the slightest 
effort you make to bend it. You should, as much 
as possible, avoid making the bend too abrupt. For 
this purpose, you heat a zone of one or two inches 
in extent at once, by moving the tube backwards 
and forwards in the flame, and you take care to bend 
it very gradually. 

But if the tube is large, or its sides are tiiin, and 
you bend it without proper precautions, the force 
you employ entirely destroys its cylindrical form, 
and the bent part exhibits nothing but a double flat- 
tening—a canal, more or less compressed. 

To avoid this deformity it is necessary, first, to seal 
the tube at one extremity, and then, while giving it 
a certain curvature, to blow cautiously by the other 
extremity, which, for convenience sake, should pre- 
viously be drawn out. When tubes have been de- 
formed by bad bending, as above described, you may, 
by following this method, correct the fault ; that is 
to say, upon sealing one extremitity of the deformed 
tube, heating the flattened part, and blowing into 
the other extremity, you can, with care, reproduce 
the round form. 

In general, that a curvature may be well-made, 
it 18 necessary that the side of the tube which is to 
form the concave part be sufficiently softened by 
heat to sink of itself equally in every paYt during 
tlie operation, while the other side be only softened 



to such a degree as to enable it to give way under 
the force applied to bend it. On this account, 
after having softened in a cherry red heat one side 
oi the tube, you should turn the other side, which 
is to form the exterior, of the curvature, towards 
you, and then, exposing it to the point of the jet, 
you should bend tiie tube immediately upon its 
beginning to sink under the heat. 

Soldering. — If the tubes which you propose to 
solder are of a smaU diameter, pretty equal in size, 
and have thick sides, it is sufficient, before joining 
them together, to widen them equally at their 
extremities, by agitating s metallic rod within- 
them. 

But if they have thin sides, or are of a large 
diameter, the bringing of their sides, into juxta^ 
position is very difficult, and the method of solder^ 
ing just indicated becomes insufficient. In this 
case you are obhged to seal, and subsequently to 
pierce, the two ends which you desire to join. The 
disposition which this operation gives to their side» 
very much facilitates the soldering. 

Finally, when the tubes are of a very different 
diameter, you must draw out the extremity of the 
larger and cut it where the part drawn out cor- 
responds in diameter to the tube whidi it is to be 
joined to. 

When the holes are weH prepared, you heat at 
the same time the two parts that are soldered 
together, and join them at the moment when they 
enter into fu^on. You must push them slightly 
together, and continue to heat successively all their 
pointe of contact ; whereupon the two tubes soon 
unite perfectly. As it is almost always necessary, 
when you desire the soldering to be neatly done, 
or the joint to be imperceptible, to terminate the 
operation by blowing, it is proper to prepare the 
extreme ends of the tubes before-hand. When the 
points of junction are perfectly softened, and com- 
pletely incorporated with each other, you introduce 
a little air into the tube, which produces a swelling 
at the joint. As soon as this has taken place, you 
must gently pull the two ends of the joineid tube in 
different diirections, by which means the swelled 
portion at the joint is brought down to the size of 
the other parts of the tube, so that the whole 
surface becomes continuous. The soldering is then 
finished. 

To solder a bulb or a cylinder between two points,, 
to the extremity of a capillary tube, you cut and 
seal one of the points at a short distance from the 
bulb, and «t the moment when this extremity is ia 
fusion you pierce it by blowing strongly at the other 
extremity. By this means the opening of the 
reservoir is terminated by edges very much widened 
which facilitates considerably its being brought 
into juxta-position with the little tube. In order 
that the ends of the two tubes may be well in- 
corporated the one with the other, you should keep 
the soldered joint for some time in the flame, and 
ought to blow in the tube, push the ends together, 
and draw them asunder, until the protuberance is 
no longer perceptible. 

If, after having joined two tubes, it should be 
found that there still exists an opening too con- 
siderable to be closed by simply pushing the two 
tubes one upon another, you can close such an 
opening by means of a morsel of glass, applied by 
presenting the fused end of an auxiliary tube. 

You should avoid soldering together two different 
species of glass — for example, a tube of ordinary 
glass with a tube of flint-glass ; because these two 
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tpedea of glats experience a different degree of 
contraction upon cooling, and if joined together 
while in a foiod state, are so Tiolently pulled from 
one another as they become cool» that the cohesion 
of the point of soldering is infallibly overcome, 
and the tnbe breaks. You ought also, for a similar 
reason, to take care not to aecmmulate m greater 
mass of glass in one place then in another. 

PRBSERtiNG FUNGI. 
As the present is the season when fungi abound in 
every situation, it may not be uninteresting to our 
country readers to learn their uses, and to botanists 
to know the mode of preparation for the herbarium 
adopted by Dr. Klotch and t>r. Hooker, both of 
whom are known to have bestowed so much atten- 
tion on this difficult part of botany. 

Their qualities are various, many are used very 
^tensively as articles of food, a few are endowed 
With valuable medicinal properties, numbers are 
highly poisonous, and the ravages of several in 
dock-yards, corn-fields, orchards, &c., are incal- 
cuLible. A few possess the remarkable property 
of exhaling hydrogen gas. Some, however, exhale 
carbonic-acid gas and inhale oxygen. 

In this country. Fungi are so generally objects of 
prejudice and disgust, that their real importance 
is useful productions is little appreciated. l!^th 
the exception of the common Mtuhroom, scarcely 
a single species of Agaric is in general accurately 
distinguisned, and though many speak of another 
kind, under the name Champignon, there are 
few persons who know what to gather, and the 
fetal mistakes which have in consequence been 
made, have increased the disinclination to ^e use 
of any but the Mushroom, Tnffela and Morels 
are so local and scarce, that they are by no means 
generally known, seldom appearing at common 
tables, and probably the greater part of what are 
sold is imported. Agarictu Oeorgii, A.peraQnatu8 
and A, procerus are occasionally brought to Covent 
Garden Market, but their consumption is quite 
trifling. Boletus edulia, which is a most abundant 
and excellent spedes, is, I believe, altogether 
unknown, and t^e same may be said of several 
approved kinds, which on tlie continent, are in 
constant use and regularly exposed for sale. 
Indeed in many parts of Europe, but especially 
Poland and Russia, they form a most important 
part of the food of the common people, and in the 
latter country whole tribes are mainly supported 
by them, scarcely any species, except the dung 
and fly Agarics, being rejected. Even those kinds 
which are elsewhere refused by common consent 
as poisonous, on account of their extreme acridity, 
are taken with impunity, being extensively dried 
or pickled in salt or vinegar for winter use. It is 
probable that this harmlessness arises from the 
particular mode of preparation, for ^rom the eoiact 
account of Pallas, and the general diffusion of 
various species in various countries, there is no 
reason to doubt the fact, iihat sorts justly esteemed 
poisonous are really used; and it is well known 
that the noxious qualities of the most virulent 
species, Agaricus vernus, are communicated to 
brine, vinegar, &c., and that the Olive-tree Agaric 
loses all its poisonous properties when salted, and 
becomes eatable. The pickle is probably in 
general thrown away ; whue as to dried fungt, I 
have been informed by a gentleman of great acute- 
ness and observation, that in some town of Poland, 



where he was detained as a prisoner, he amused 
himself with collecting and drying the various 
fungi which grew within its walls, amongst which 
were many commonly reputed dangerous, and 
that to his great surprise; his whole collection 
was devoured by the soldiers. Indeed two p^U 
sonous principles have been discovered in fungi, 
one of which is so fugacious that it is dispelled by 
heat, or the act of drying, or by immersion in 
adds, alkalies, or alcohol; the other is more 
fixed and resists such processes; and it is weQ 
observed by the late Professor Burnett, in his out- 
Unes of Botany, $ 725, ** in certain situations, 
truffles, morels, and common mushrooms, are nearly 
fiavorl^s, white in others their grateftil t^i^tes and 
smells are highly developed ; and in a similar way 
certain fimgi, which are eatable in one country 
or when gathered from one situation, are deleteri- 
ous wnen growing in another; this difference 
depending upon the greater or less quantity of 
poisonous matter formed, the production of which 
may be favored or suppressed by extehial physicid 
drcumstanoes, just from the same cause as. Celery 
is said to be poisonous and Sea^kale and Asparagus 
not eatable when growing wild, but which become 
bland and esculent when chance or culture, by 
excluding light, prevents the formation of their 
acrid prindple.'' It is however the practice in 
some districts to xisejungi without anv preparation 
whatever, as in their simple state they are con-- 
sidered more wholesome and natritioust Hiis 
practice is probably confined to kinds allied in- 
their qualities to Agaricus dampestris, and Schwieg - 
richen assures us, in a letter quoted by Persoun* 
that in consequence of seeing the peasants about 
Nuremberg eating raw mushrooms, seasoned with 
anise and carraway-seed along with their black 
bread, he resolved to try their effect himself, and 
that during several weeks he ate nofliing but bread 
and raw fungi, as Boletus edulm, Agoficus CanyiteS' 
triSf Agaricus procerus, &c., and drank nothing 
but water, wh^ instead of finding his heidtk- 
aftected, he rather experienced an iBoresse of 
strength. A few species are recorded as used In 
the southern hemisphere, and a kind of PadnffWM 
is known in Van I>iemen's Land by tbt name of 
'< nrntine hready 

The Kamtsohadcans and Coriacks use AgaHetts 
muscarius, or m nearly allied specias, to produce 
intoxication, whidi often amounts to absolute 
delirium, and it is moat remarkable ^t the nar- 
cotic property is communicated to the uriue of the 
person who partakes of it, which is in eoasequence 
carefully preserved when the speeies is scarooi 
for the renewal of these disgusting orgies. 

The medical uses of Fumgi, are probably of fast ' 
greater importance then their present very limited 
applicatian might lead us to suppose. Sevend, 
wMch were formerly in high reputation for their 
active properties, are now altogether neglected or - 
forgotten. Dufresnoy is said to have used Agaricus 
emetieus with success in the early stage of oon- 
sumption, and doubtless if they were more studied^ 
many of the active ^sedes might afford valuable 
remedies. However this may be, one, at, leas^ 
the Ergot, is a highly powerfiU and valuable speci- 
fic, causing, as it does, a contraction of the uteraa. 
It is most curious that this production, when 
occuring in great abundance among rye, as it does 
frequeiUly whece that grain is extensively culti- 
vated, and unavoidably composing a considerable 
part of the bread, ^ves rise to one of the most 
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fearfiil and ^stresring diaeases ^dth whldi the 
hmnaii race is afflieted, in whidi the Haobs grad- 
xuXij waste away with horrible pain, and evcntmilf 
fell off. The same effect was prodneed, some 
yearsagOy in ^e ■eighboni1u>od of Barf St 
Edmunds, npon sereral members of a femily who 
had Myed upon bread made from damaged wheat. 
In this case, however, it is not at all clearly proved 
that tiie evil efRecCs did not rise more frcttn decom- 
position of the com than from the presence of 
ergots, a circumstance highly cnHous, if correct, 
KoA rendered somewhat probable by cases which 
haw oonirred of dreadful illness, from the use of 
bread made of musty flour, which in a few hours 
was infested witii mould, the fimgi, however, 
proving perfectly innocuous, thcugh the use of the 
bread itself was attended by the most idarmhiff 
symptoms. 

^CbfflliiiMd o» pagt 994. 



PAINTINO SAIL-CLOTH, ftc 
This process, the account of which Is extracted 
from the TraiuatHotu qf the Society of AtU is now 
nniversally practised in the public dock-jrards. 

The pidnt usually laid upon canvas, hardens to 
such a degree as to crack, and eventually to break 
tiie canvas, which renders it unserrioeable fat a short 
time ; but the canvas painted in the new manner is 
so superior, that all canvas used in the navy is thus 
prepared % and a saving of a guinea is made in every 
one hundred square yards of canvas so painted. 

The old mode of painting canvas, was to wet the 
canvas and prime it with Spanish brown ; then to 
give it a secimd coat ^ chocolate color, made by 
mixing Spanish brown, and black paint % and lastly, 
to finish it with black. 

The new method is to grind 96lbs. of BngHsh 
oStx% with boiled oil, and to add 16lbs. of black 
paiat, which mixture fbrms an indifferent black. 
A pound of yellow soup ^solved in six pints f!^ 
water over the fire, is nnzed, while hot, with tiie 
paint. This composition is then laid upon the 
canvas (without being wetted, as in the usmd way,) 
as stiff as can be conveniently done with the brush, 
or so as to form a smooth surfece : the next day, 
or still better, on the second day, a seeond coat of 
ochre and black (without any, or but a very smril 
portion of soap) is laid on, and allowing tyf coat 
an intermediate day for dryng, the canvas is then 
finished with black pdnt as usud. Three days 
being allowed for it to dry and harden, it does not 
sticit together when taken down, and folded in 
cloths containing 60 or 70 yards each ; and canvas 
finished entirely with the composition, leaving it to 
dry one day between each coat, will not stick 
together, if laid in quantities. 

It has been ascertained from actual trisls, that 
the solution of yellow scan is a preservative to red, 
ydlow, and black paints, when ground in tXL and 
pat into casks, as they acquire no improper hard- 
ness, and dry in a remarkable manner when hdd on 
with the brush, without the use of the usual drying 
articles. 

It is fiurprismg that the adoption of soap, which 
is so wdl known to be miscible with oily substaoices, 
or at least the alkaK of which it is composed, has 
not been brought into use in the composition of 
oil colors. 



FROSTS. 
Ths cause of the expansion of water during its 
oonrersion into ice is not yet well ascertained. It 



was supposed to have been owing to the air befai|f 
set at liberty in the act of oengdation which was 
before cHase^ed in tiie water, and the many air 
bubbles In ice were thought to countenance thia 
opinion. But the great force witii whldi ice ex- 
pands during its congelation^ so as to bvnit iran 
bombs and cannon, according to the experiments of 
Major Willbms at Quebec, invalidates this idea 
of die cause of it. 

M. de Marian attributes the hiereaae of bulk of 
frozen water to the difibrent a r ra n g e ment of the 
particttles of it in crystalfiaation, as they are eon- 
stantly joined at an uigle of M degress ; and nrasC 
by tiiis disposition he thinks occupy a greater 
volume than if they were paraUd. He found the 
ai:^mentation of the water during ftreezing to 
amount to one-fourteenih, one-dghteenth, one- 
nineteenth, 'and when the water was previously 
purged of air to only one-twenty-second part. He 
adds that a pieee of iee, which at first was only 
one.fourteenOi part spec^cally l^faler tiian water, 
on being exposed some days to tlie fttMt became 
one-twemh lighter then watsr. Hence he thinks ice 
by being exjMsed to greito* cold still inersases in 
volume, and to this attributes the burstfaig of ice 
in pounds and on glaciers. 

This expAnsionof ice weQ aoeomta for the 
greater mkchief done by several frosts attended 
with moisture, (as by hoar-frosts,) than by the dry 
frosts called black frost. Mr. Lawrence in a letter 
to Mr Bradley complains that tiie mist attended 
with a iVost on a May-dayhad destroyed dl Ur 
tender fruits ; though there was a sharper frost the 
night before without a mist, tliat did him no ii^jury $ 
and adds, that a garden not a^one's throw frmn his 
own on a h^her rituatibn, being above the mist, 
had received no damage. 

Mr. Hunter by very curious experiments dis- 
covered that the living principle in fidi, in ve- 
getables, and even in eggs and seeds, possesses a 
power of resisting eongdatlon. There can be no 
doubt but that the exertions of animals to avoid 
the pam of cold may produce in them a greater 
quantity of heat, at least for a time, but that 
vegetaMes, eggs, or seeds, should possess sudi a 
qtmlity is truly wonderful. Others have imagined 
that animals possess a power of preventing them- 
selves from becondng much warmer than 98 degrees 
of heat wiien imrnmed in an atmosphere above 
that degree of heat. It is true tiiat the incmsed 
exhalation from theb bodies will in some measure 
cool them, as much heat is carried off by the 
evaporation of fluidsv but tfiis is a chemical not an 
animal process. The experiments made by those 
who continued many minutes in the air of a room 
heated so much above any natural atmospheric heat, 
do not seem conclusive, as they remained in it a 
less time than would have been necessary to have 
heated a mass of beef of the same magnkude, and 
circ«yation of the bleed in living animals, by per- 
petually bringing new supplies of flusd to the ricin, 
would prevent Uie external surfsoe from becoming 
hot UKieh sooner than tiie whde mass. And 
tydtty, there appears no power of aniaaal ho^Uea 
to produce cold hi dis e a s e s , sa in scarlet fever, in 
wldch the increased action of the vessels of the skin 
produce^ heat and contributes to exhaust the aaimsil 
power already too mu<£ weakened. 

It has been thought by many that frosts ame- 
liorate the ground, and that they ate in reality 
salubrious to mankind. In respect to the former 
it is now well known that ice or snow contain no 
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the clay becomes as hard as before, being pressed 
together by the incumbent atmospherci and by its 
fdf-attraction, called setting by the potters. Add 
to this, that on the coast of Africa, where frost is 
unknown, the fertility of the soil is almost beyond 
our conceptions of it. In respect to the general 
salubrity of frosty seasons, the bUls of mortality 
are an evidence in the negative, as in long frosts 
many weakly and old people perish from debility 
occasioned by the cold, and many classes of birds 
and other wild animals are benumbed by the cold, 
or destroyed by the consequent scarcity of food, 
and many tender vegetldiles perish from the degree 
of cold. 

It should be objected to this doctrine that there 
are many moist days attended with a brisk cold 
wind when no visible ice appears, and which are 
yet more disagreeable and destructive than frosty 
weather. For on these days the cold moisture, 
which is deporited on the skin is there evaporated, 
and thus produces a degree of cold perhaps greater 
than the milder frosts. Whence even in such days 
both the disagreeable seilsations and insalubrious 
effects belong to the cause above mentioned, viz. 
the intensity of the cold. Add to this, that in 
these cold moist days, as we pass along, or as the 
wind blows upon us, a new ^eet of cold water is 
as it were perpetually applied to us, and hangs upon 
our bodies. Now as water is 800 times denser 
than air, and' is a much better conductor of heat, 
we are starved with codd like those who go into a 
cold bath, both vdth the great number of par- 
ticles in contact with the skin and the greater 
fiscility of receiving our heat. 

It may neverthdess be true that snows of long 
duration in our winters . m)ay be less injurious to 
vegetation than great rains and shorter frosts, for 
two reasons. 1. Because great rains carry down 
many thousand pounds worth of the best part of 
the manure off the lands into the sea, whereas 
snow dissolves more gradually and thence carries 
away less from the land ; any one may distinguish 
a snow-flood from a rain flood by the transparency 
of the water. Hence hills or fields with con- 
siderable inclination of surface should be ploughed 
horizontally that the furrows may stay the water 
from showers till it deposits its mud. 2. Snow 
protects vegetables from the severity of the frost, 
since it is idways in a state of thaw where it is in 
contact with the earth ; as the earth's heat is about 
48 degrees and the heat of thawing snow is 32 
degrees, the vegetables between them are liept in a 
degree of heat about 40, by which means many of 
them are preserved. 

FANCY WOODS. 

(Returned from page 253. and eovlkluded.) 
Cocos, — Under this name is included the wood 
produced by several species of palm tree, parti- 
cularly the coco-nut psdm. The wood is of a light 
brown, interspersed irregularly with veins, ^t 
appear like strings of a darker color. It is not 
used in this country except for stringinfff that is 
for inlaying other laiger afid more ornamental woods. 
It is never of a large size, because the centre of the 
tree is soft and pitiiy, that which we know as the 
cocos wood is only sticks cut out of the main stem 
near its circumference. Umbrella and parasol sticks 
are often made of cocos. 

CoquUla'WOod. — This is the produce of the co- 
quilla nut, which is about two inches in diameter, 



and three inches long. It is completely solid, except 
a small hole of about half an inch in diameter near 
one end of it, in which the kernel is deposited. The 
nut is used chiefly by the ornamental turner to form 
the knobs on umbrella handles, chessmen, and other 
similar purposes ; it is extremely hard, of a fine brown 
color, streaked with a lighter tint, and takes a fine 
polish. 

Walnut.— 'A, wood once much cultivated in 
England, but in the time of the war, a vast number 
of the finest walnut trees in the kingdom were sacri- 
ficed for the manufacture of gun stocks, for which 
it seems particularly adapted, bemg of a fine brown 
and even color, taking a high polish, easy to be 
worked, yet hard and firm, and not subject to snap 
by the sudden concussions to which fire arms are so 
particularly exposed. It used before the general in- 
troduction of mahogany to be the usual wood for 
the better kind of furniture, and many an old cabinet ' 
is yet to be found of great beauty made of this wood. 
The heartwood is chiefly used for gun-stocks, the 
part near the bark, which botanists call the albur- 
num, and workmen the sap, is of nearly a white 
color : thus veneers cut through the tree show a 
marked contrast of colors, though they do not inter- 
lace each other sufficiently to occasion that beauty in 
appearance seen so conspicuously in the rose and 
other woods. 

VeW'Wood.^The stem of the yew tree when cut 
across shows more beautiful stripes, and a greater 
variety of shades than any other tree of native 
growth. The color of the heartwood is a fine red, 
and according to the age of the tree mixed with 
pink and brown, while the wood near the surfaee 
of the trunk is white, and as the tree is usually 
knotty, with irregular growth of branches, and 
otherwise uneven, a longitudinal section presents 
many fine intermixtures. The yew-tree, how- 
ever, is of such very slow growth, as not to pay 
for culture, especially as it seldom attains a large 
size; its wood therefore is now little used, it 
being superseded by tulip wood, which it much 
resembles. 

Teak-wood, — This is scarcely known here as an 
ornamental species, but in the East Indies it is of 
the most common occurrence ; it is exceedingly 
lasting, grows of a very large size, is about as hard 
and tough as oak, and of a yellow color, though 
without much grain. It might with great advan- 
tage be used for the same purpose as the commoner 
kinds of mahogany, namely to veneer upon, as it 
holds glue extremely fast, and is not liable to vTarp 
by chcmges of heat or damp, to which it may be 
accidentally exposed. Indian built ships are mostlr 
of teak. - 

American Walnut,^ A wood under this name 
was imported some years since, as a substitute for 
the English walnut, but was found by no means equal 
/to it in appearance. Its color is a uniform, and not 
very brilliant brown ; what few streaks it has are 
straight, and of a golden yellow. 

Marble Wood and Toon Wood are two species 
similar to common Honduras mahogany ; the latter 
has no beauty whatever, unless being of a clear 
brown can be considered such ; the former is 
called marble because its veins interlace each 
other like the veins of some of the smaller pat- 
terned marbles. 

Cedar. — ^The wood so called, and which is uni- 
versally known as a cheap substitute for maho- 
gany, our commoner kinds of furniture being 
wholly made of it, as well as the inside of drawers 



Digitized by V^jOOQlC 



MAGAZINE OF SCIENCE. 



287 



and other parts not exposed to sight of even the 
laperior articles, is the produce of the Cnprefiua 
wempertfiretu. It grows abondantly in the Levant, 
and is considered almost imperishable, so as to 
have become the emblem not only of death for its 
dark foliage, bat of immortality for the durable 
natore of its wood. It comes to this country in 
very large logs, it possesses but little beauty until 
highly policed or yamished, when it is easily 
mistaken for Honduras mahogany. 

The Holly, Box, Lilac, Crab JVee, and White 
Thorn jiAd woods of little beauty of markings, 
but they are occasionally employed to inlay yarious 
darker kinds, and also some of them are used in 
considerable quantity by the turner, they are hard, 
not likely to split, of a white color, and take a 
good polish. 

Laburnum, — The wood of this tree might be 
used with some advantage, it is hard, and of two 
colors, the young wood being white, the older 
brown, very similar to what is observed in the elm, 
the woods of this latter is very apt to twist or warp 
out of its proper form but not that of the labur- 
num. 

Cog-wood, — ^This is so called because used in 
the West Indies to make the cogs of the sugar 
mills. It has not been brought to this country 
imless as an article of curiosity. It is one of the 
finest timber trees in Jamaica, growing to the 
height of 60 or 80 feet, and there used for all 
purposes where strength and durability are re- 
qniried. Its color is a fine green, but not durable 
when cut. It is the produce of one species of the 
Laurel, CLaurtu ehloroxylon,) 

Madeira Mahogany and Canary-wood, — Another 
species, (Laurus indica,) produces the Madeira 
mahongany as it is called, a wood of a yellowish 
brown color, good for either building or fcumiture ; 
when young it is of a fine and clear yellow, called 
then Canary-wood, it being brought first from the 
Canary Islands. This last wood is little used here, 
its principal employment being for carpenters' 
rules, though box or holly st^ed of a yellow 
color is oft^ substituted. 

Bourbon-wood, — The tree, whidi produces this 
fine wood,^ and which was named from the Bour- 
bon family, grows abundantly in Carolina, and is 
well adapted for ornamental furniture. It much 
resembles satin-wood in appearance, but is even 
more lively and shining, besides which it grows to 
a larger size. 

Camphor-wood, the produce of the Laurue a 
phora, is a white wood, of little compari 
beauty, though its fragrance, and which it 
for many years, renders it admirable for chests] 
the inside of wardrobes, &c. as a preservative' ' 
against insects consuming or injuring the contents. 
The tree however seldom grows above a foot in 
diameter. 

Lance-wood is produced by the Guatteriavirgata, 
a tree of the West Indies growing 30 feet in height. 
H is a yellowish white, hard stndght-grained wood, 
used much for the shafts of light carriages. It is 
extremely elastic but not beautiful. 

Milk-wood, is so called because a milky juice 
exudes from the trunk of the tree. It does not 
grow above 6 feet high, and is a native of Jamaica. 

Leather-wood, so called from its resembling 
leather, it is produced by the Direa paluetrie, a small 
shrub inhabiting the swamps of Virginia. 

Cork-wood, — ^The stem of the custard apple tree, 
which is so very soft as to be universally employed 



by the natives of Jamaica, as corks for their cala- 
bashea, &c. 

Iron-wood, called also Leuer-wood, is so named 
from its hardness — ^for ornamental purposes it has 
little value. It is the trunk of the ho^ hornbeam, 
a tree exceedingly ornamental on account of the 
large white catkhis in which its fruit is home. 

Ligmim Vita-wood, — The Quaiacwm officinale, 
produces this wood, as well as the guaicum resin 
of the dispensatory. Hie trees grow to a height of 
40 or 50 feet, and are often 6 or 8 feet in circum- 
ference. The wood is of a very dark olive color, 
and the fibres are so interlaced with each other that 
it is almost impossible to split it ; it takes a fine 
polish, turns well, and is much used for ship's blocks, 
not only because of its unwearing character, but 
because it never requires to be greased or oBed to 
lessen the friction of the rubbii^f parts, for which 
reason it forms also, next to metal, tiie best spfaidles 
for machhiery. 

Olive-wood, used for snuff boxes, &c., is not 
the root or stem of the olive tree as generally 
supposed, but of a North African tree called 
Etceodendrwm argam. The wood is very peculiar, 
being of a yellow color, mottled thickly, with blackish 
grey knots and stoeaks. It grows from 12 to 15 
feet high. 

Many other woods might have been mentioned, 
and there are, no doubt, ui the extensive forests of 
Brazil, Sumatra, and other of the tropical countries, 
hundreds yet to be discovered and apj>lied to uae- 
frd or ornamental purposes, but we iSsar to engross 
too large a space with tiiis subject. It is right to 
mention, however, that many woods have obtained 
a name, not merely from having been derived from 
a particuhur tree, but from a particular part of- that 
tree, or when it has been growing under unnatural 
circumstances. Thus the root of the oak tree is 
very different in appearance fi^m the stem, and so 
is this latter when it has been lopped or polled, tlie 
head of it becoming in that instance iitegulariy 
knotted, forming what is called by painters pollard 
oak wood — so also the maple tree, thus mutilated, 
forms the Birde-eye Maple, The WUbw-wood is 
also much altered in character by heading tiie trees. 
The Mulbeiiy and the Acacia, though their woods 
are not beautiful in a natural state, yet become highly 
interesting when thus thrown into variegated knots 
and stripes. 

The trees of native growtii, may at a future time, 
be alluded to, but this condudes the article on Fancy 
Woods. 

To the Editor, 
SiR.-^In an early Number of your Magazine, a 
porrespondent complains of the devastating effects 
^ the beetle in his cabinet. This little creature in- 

^' fested Sir T. Philip's library very much, and he 
employed himself to ^nd out some means of ridding 

"^his bookcase of these intruders. 

The larvse of these beetles, it appears, have no 
appetite for either leather or paper, the paste is 
what they seek, so that if the paste were to be 
mixed up with some poisonous ingredient it would 
prevent their attacks. To catdi the insects he re- 
commends the foAwing plifti^ 

'* Anobium striatum commonly deposits its ova 
in beech- wood. ' I therefore have some pieces of 
beech-wood cut, and smear them over in summer 
with paste not containing any poisonous ingredient. 
This wood is then placdi in various parts of the 
library, where it is not likely to be disturbed ; 
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tii6 befltiM toon AMOfer Md deposit th^ ^^SS^ ^^ 
it. In winter the lanra is chiefly produced, and 
lUwttt Jsnimrjy ]i%t>niU7, and March, I discover 
lAut pieces i^ wood eontain them, by sawdust Wing 
imdenieatii flwte, or eke it nay be obsonred in 
fittle IdHoeks tm Its mufaee. The ptoeee are tlie« 
consamed as fire-weod* By Ibis simple method I 
have extirpa te d ABQl>ia from my Hbrary. I am of 
opinion (iiat a single speoimen in a bosic of an 4m- 
pregnated femrie, would soon destroy any boeir, if 
it were to remain undisturbed.'^ oaafbus. 



OIL FOB CHRONOMETERS. 
»r MR. aswmT wilkimbom, of pall mall. 
Tbb best oUto oil* in its resent state, p os s esses that 
peculiar Uand fla*ar iriiioh fits it for the tables end 
which appesBS to arise principafly tern the quaati^ 
of mnoiif^ and nsfter, either held in solution, or 
mechanically mixed with it. By keeping one or 
twa years in jam, « cMsideNible fiootion of the mu- 
eilsge and water subsides, which raadsrs ao^ ^ 
not only oheapec, but betlnr qnalifted te yielding a 
greater praportion of pure oil than that which is 
recently CBpresaodfioom Che £mit» T«o or throe gal- 
Ions aiciumedigom tfaeeutfaceef a large jar thatlus 
remained at rest for twelre months or upwards, is 
iwwff j'sfcif to a^ysueosediiu^ portion £Mim the same 
|sr, snd maf be Musidersd the OEcam <>f the oil* 
Hsismg freonred good loil in the first instance;, pot 
abontione gaUaninto a oast^iwn vess^ capable of 
baMing two gallons ; f»}aoeit over a slow, clear fire» 
keepiilg a thormometer euspended in it j and when 
flaHnniperature tisM to UlUf^ «beok the heat, never 
attswing it to foceeed 230% nor descend below 212% 
lor nne bear, by whieh tine the whole of the water 
and aostis acid will be«vaporated. The oil is then 
atpaeod ta a trnperatttse ai ZO"* to 36"" for tm w 
tinree 'days^eonsequentlgr wmter is psefesaUe for the 
prepaiittsn, m Avoidiqg the trouble and eapease of 
pteshwing artsfieial eold) . By this operation, a eon* 
iidenble portton is looi^reaked ; and while in tins 
statu, pour 4hid wbate^^n^muaUn filter, to allow 
the Avid ^portion to runthreughi the solid, when 
re di s s e h > rd » saay be fSMd lar ^osamon pnrposes. 
Lsetly, the fluid portion must bs filtarad once or 
wsM thflsugh new^tpsepered animal «harooal, 
groaaly ipowdend, or rather br^cen, and pUoed en 
bibulous paper in a wire-frame, within a Aumel : 
by irhioh operatimi, nneMity <tf a^ be present) 
is ertiiely senoved, and the i^is rendered per- 
fectly bright and colorless. 



MISCELLANIES. 
Mw Postivre.— The weight which a letter may 
pass through the penny post office is half an ounce, 
•r 218} grains. A half-crown of the year 1817 
weighs4d)ont 208 grains, or 10} less than half an 
ounce. Two shillings and eixpeace of ordinary 
wear wiM generally wei^ £rem 3 to 6 grains less 
than the half-crown. An ordinary aheet of post 
<|uncte writing pi^er, weighs about 120 grains ;— 
iarige tlsck posi;, laO; amaU thin post, such as is 
used «n the Gontioent, about J6h grains. The 
ordinary quantity of wax upflgi a letter weighs 6 
grains ; 20 dips of 4>cdiBaiy ink, from a steel pen, 
weighs About i grains ; when the. moisture is 
•vaporated, it only weighs one grain. A drop of 
water woghs about one grain ; a letter carried in 



the hand, exposed to a alight shower, will gain in 
weight from 10 to 20 grains in 5 minutes. 

Tbe Trttfeller'9 JJfe PneMTMr^— Mr. ThoinaS!, 
of St James's Street, has perfected an tnventien, 
the objeot of winch is to stop the progress of horses 
which have taken fright. The anparatas is thus 
described by Mr. Thossas himself: — <* On ^<i nave 
of the wheel is fixed a small gtm-metal whed ; in 
front of the axle runs a steeJ spindle, with a small 
cog attached ; over the spindle & a <^nder, and to 
wfaioh a dieck-stdng is affixed. The moment it is 
put in action the spindle advances, and ttie cog re- 
volves gradually round the gun-metal wheel, which 
Is fixed on the nave, carrying with it reins leading 
from the horse's head, composed of cat-gut, or of 
patent cord, covered with leather. As the wheel 
revolves, the cylinder, which is about an inch in 
diameter, is gathering up the reins, until the horse 
u brought to a stnnd-still ; when, by letting loose 
the dieck-string, the horse's head is immediately 
fipee."-*-Tra<ef:^P^er. \ 

Sulpheae ^ Quinia ; Catuet i/ Ui High Priee.-^ 
Tbe quantity of Peruvian bark which is imported 
into Europe is very considerable ; but chemistry haa 
racently proved thstt a large poitibn of the back it- 
self is useless. The alkali quinia whicfa has been 
extmctcd from it, possesses all the pseperties fiur 
which the baik is valuable, and only forty ounces of 
tfaSs snbstanoe, when in oomMnation with sulphuric 
Sdd, «an be extracted firom lOOlbs^ of the back. In 
thJB mstanee, then, with every ton of nsefisl matter, 
thirty-nine tons of mbbiah are trau^iorted across 
the Atlantic. At tite psesent time, the greatest 
part of the sulphate of quinia used in this country 
is imported Irom Prance, where the low price of the 
alcohol, by which it is extracted from Ihe bark, 
mnders the;proce8s«hei|); but it cnnoot be doubted, 
that when more setlled ^rme of government shall 
haus given aeouri^ to capital, and when advanciiig 
eivilimtion shall have spread over tbaatates of South 
America, the alkaHne medicine will be extracted 
from the woody fibres by which its efficacy is almost 
lost, and that it w£U be /exported in its most oo|i- 
densed form. 

Baif9 qf Wmd ftr Mmamg Fesiels.— We have 
witnessed an interesting experiment on board tho 
nevenue cutter, Hamilton, Captain Sturgis, which 
was intended to ittuMarate the practihiiity of raising 
a vessel by means of cylindri<^ bags placed under 
her bottom, and filled with atmospbenc air. The 
bags were each of large size, capable of containing 
2,500 cubic feet of air. They were confined l>y 
means of ropes passing under the keel, and alter- 
vrards filled by two forcing pumps propelling the 
air through tubes into the cylindrical floats. The 
bags w«re made of three parts of stout cotton can- 
vas, made ^dr and water tight by means of Indian- 
rubber, And wore prepared by Mr. Howard, of 
Roxbury, under the direction of the inventor, Mr. 
M'Kean. The cutter was xaised considerably by 
this proQsss, but the floats were made lor a larger 
vessel, and, when inflated, a laige portion of them 
lose above the water. The utility of this apparatus, 
thus adapting a weU-known principle in pnenmatics 
to A pmctioal -use, must be obvious to every one^ — 
It enaUes vessels, with large draughts of water, to 
pass over ban»d harbours, as New Orleana, Mobile, 
Ocracoke Inlet, &c., without lighteniqg. It may be 
used also with advantage to various other purposes, 
as raising a vessel aunk in several fieithoms of water. 
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THE STEAM ENGINE. 
Of an the machines which human ingenuity has 
contriyed, or human talent improTcd, the steam 
engine is the most wonderful, the most perfect, and 
the most generally applicable to useful purposes ; 
and not to be acquainted with its principal action, 
and more important parts, implies an ignorance 
such as no scientific person, whatever may be his 
peculiar object of study, would or ought to retain. 
We have already, (in page 225,) given an account 
of the boileTf and its appendages. The foUoiving 
describes the engine, or that application of the 
steam, and beaut^ul arrangement of chemical and 
mechanical contrivances by which motion is pro- 
duced, and which being once attained may be 
conveyed to any distance, and applied to the 
moving of an endless variety of machinery. 

We shall firstgive a brief summary of the general 
course of the steam, and motion of the various 
parts, and afterwards explain their more particular 
action. Fig. 1 represents all of the double action 
engine of Watt, and from the general construction 
of which most other modem engines are formed, 
they being, for the most part, but slight modifica- 
tions, adapted either for locomotion by land or sea, 
or for particular manufacturing processes. The 
eteam passes from the boiler by the pipe P ; it 
passes through K, where the valves are situated, alter- 
nately to the top and bottom of the piston, within- 
aide tiie cylinder 1, which it drives up and down ; the 
steam esci^es also alternately into the condenser 
R, here it is condensed by water from the cock S, 
and being changed into hot water, it passes through 
a valve at the bottom to the air pump T ; by this 
pump it is passed to the hot water cistern V, and 
by the pump there placed, a part of it is conveyed 
again to the boiler by the pipe U, whence it first 
came in the shape of steam. TKe only motion here 
seen is that of the various pUmp rods, and that of 
the piston within the cylinder. Of these motions 
the latter is the only one produced by the steam 
itself; all other motions whatever being clogs upon 
the powerful action going on in the cylinder, and 
not contributing in any manner to increase that 
action, except in removing the superfluous steam, 
when it has accomplished its purpose of propelling 
the piston up or down. The motion of the piston 
is of course transferred to the piston-rod connected 
with it, the upper end of this is connected with a 
large beam A B, supported by a central axis C, 
and gradually tapering towards each end — ^this is 
called the working beam , these parts are connected 
together by what is called the parallel motion, a 
contrivance for keeping the piston-rod exactly 
upright through every part of its course ; the same 
purpose it also accomplishes with the rod of the air 
pump T. The parallelism of the other pumps V 
and W is of less consequence, though both it will 
be seen are worked by the beam A B. The pump 
W is to supply cold water to the cistern Z, where 
the condenser and air pump are contained. The 
end B of the working beam has attached to it a 
connecting rod X, which by a crank turns the fly- 
wheel Y, this fly-wheel is intended to equalize and 
steady the motion of the whole; and let young 
mechanics always remember, that every machine, 
whether of a large or small character, all clock- 
work, automata, &c., moved by any power which 
gives them their impulse at once, must be termi- 
nated by either a fly-wheel or a pendulum, or an 
equal and steady motion cannot be preserved ; for 



^ this purpose then, and this only, the fly-wheel is 
necesSlBu^; it adds not one jot to the power of any 
machine, but is an impediment in proportion to its 
weight and size, yet it cannot be dispensed with. Its 
action is as follows :— it first takes to itself a certain 
quantity of power or motion, and treasures it up, 
acquiring thereby what is called a momentum ; when 
the machine is stopped by any cause, it lets loose 
this acquired power, and moves the machine m 
little further, untU it can again act. Thus in the 
steam engine, when the piston J is quite at the top 
of the cylinder, the steam cannot enter above it, 
and therefore can move the engine no further, but 
the great wheel, by its momentum, turns it a trifle, 
and the steam enters and acts as before. The axis 
of the wheel is the part connected with the machinery 
to be moved by the whole engine, and which is no 
part of it, but the axis also moves the valves by 
which the supply of steam is regulated, and its course 
directed alternatively above and below the piston, 
and into the condenser. The first purpose it accom- 
plishes by means of the governor N ; the other by 
the eccentric rod I. The structure of these parts, 
together with that of the valves themselves, is now 
to be noticed. 

The governor N consists of two heavy balls, con- 
nected together with four rods of metsd. Two of 
these rods, those to which the balls appear par- 
ticularly attached, move up and down on joints at 
the top of them, under where is seen a pulley with 
a cord passing over it, and over another pulley to 
the axis of the fly wheel. The other two rods are 
fastened at their upper end also by moveable joints 
to the former, and at the lower end by similar joints 
to a socket, which slides up and down on the axis 
that supports the whole. The socket below has 
fastened to it an iron rod O, extending to a valve in 
the steam pipe P. This is called the throttle valve, 
and regulates the quantity of steam passing, as 
follows : — The great wheel by turning round moves 
the cord N — this works tbe governor N. The 
governor the rod O, and the rod works the valve. 
Now if the engine goes too fast, (that is, if the 
wheel goes too fast, for the wheel represents the 
motion of the whole,) the governor will revolve 
with proportionate rapidity, and the balls will by 
centrifugal force fly out, which the various joints 
of the rod enable them to do. In thus flying out, 
the socket below, and the end of the rod attached 
to it, is drawn up. The other end is, in consequence 
of its turning on an axis, depressed, and shuts 
more or less the throttle valve, and thereby less 
steam is admitted, and the engine goes slower. If 
its motion be too slow, the contrary takes place, and 
more steam than ordinary passes into the cylinder. 

The above only regulates the quantity of steam, 
and not the manner of its application. To this end 
other valves are necessary — these are called the 
nozzles, the strict use of which is seen better in 
Fig. 2, which represents the cylinder and pipe« 
that lead into it. O is the cylinder with its pbton. 
S represents the steam pipe. C the condenser. The 
steam enters at S, and fills the space D from top to 
bottom. At D is seen a dark line, with a square at 
the top and bottom of it. This altogether moves up, 
and down. In the position shown it is drawn up, 
and it wiU be seen by the arrow how the steam 
enters to the top of the piston, and also how the 
steam may issue round the lower part at N, as the 
other arrow directs to the condenser through the 
pipe C. When the rod D with its pieces of metal, 
and which are called slide valves from their sliding' 
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ttp and down, is drawn downwards to its lowest 
point, the upper port^hole will be opened to the 
condenser, and the lower one to the admittance of 
the steam, exactly contrary to the former case : thus 
the steam enters and departs alternately from each 
side of the piston, driving it down in one case, and 
Up in the other. The slide valye may be moved 
either by a rod, which passes through tb^ top of the 
nozzles to the beam above, or else by the eccmtiric 
motion. This is represented in 1 1. One end is 
seen, (that to the left-hand,} connected with a small 
arm adjoining the cylinder, and which moves up and 
down by the valves within. It is Itself put in mo- 
tion by the eccentric rod, moving backwards and 
forwards, owing to its being attached in a particular 
manner to the axis of the fly wheel. There is seoi 
in the cut, Fig. 1, on the axis alluded to, a wheel 
fixed to it eccentrically — that is, out of the centre : 
the rod which works the valves is fastened to a hoop 
of metal, fitting easily over the eccentric wheel, and 
in consequence as the axis turns round, it draws the 
rod backwards and forwards with an easy and regu- 
lar motion. 

Such is the Steam Engme— that glory to English 
geniusi and that stupendous assistant equally to 
her manufactures, and to the transit of them over 
the world. To explain its uses were impossible, 
BO numerous are they ; to explain its simple struc- 
ture we have attempted ; to show its perfection of 
action we shall conclude with an admirable passage 
fmm Dr. Araott's ** Elements of Natural Phi- 
losophy :" — 

** It regulates with perfect accuracy and unifor- 
mity the number of its strokes in a given time, and 
it counts and records them as a clock does the beats 
of its pendulum ; it regulates the quantity of steam 
admitted to work ; the briskness of the fire ; the 
supply of water to the boiler ; the supply of coals 
to the fire; it opens and shuts its valves with 
mathematical precision as to time and manner; 
it oils its joints ; it takes out any air which may 
accidentally enter into parts that ^ould be vacuous ; 
it warns its attendants by ringing a bell when any 
thing goes wrong, which it cannot of itself rectify ; 
and with all these talents and qualities, and though 
it have the power of 600 horses, it is obedient to 
the hand of a child; its aliment is coal, wood, 
charcoal, or other combustible ; it coiisumes none 
while idle ; it never tires and wants no sleep ; is not 
subject to malady when originally well made, and 
only revises to work when worn out with age ; it is 
equally active in all dimates, and will work at any 
thing ; it is a water pumper, a miner, a sailor, a 
cotton-spinner, a weaver, a blacksmith, a miller, 
indeed it is of all occupations ; and a small engine in 
the character of a steam pony may be seen dragging 
after it on a railroad 90 tons of merchandize, or a 
r^;iment of soldiers, with speed greater than that 
of our fleetest coaches. It is the king of machines, 
and a permanent realization of the genii of eastern 
fable, whose supernatural powers were occasionally 
at the command of man.'' 



BRITISH MARBLES. 

(Beaumodfrom page 267, and concluded.) 

Scotland abounds in marbles, but only a few of 
them are generally known. A particularly fine 
yariety of white marble is found in immense beds 
at Assent in Sutherland, out of which blocks of 
any size may be cut. The best sort is seen in the 



bed of the river, about a mile or two south of tbr 
church. 

A dark brown variety, beautifully variegated with' 
white, is mentioned by Dr. Meek as being founds 
in the parish of Cambuslang, in the county of 
Lanark. Of this marble, which takes a very good> 
polish, there are several slabs in the palace of 
Hamilton ; a chimney piece in the college library 
of Glasgow ; and three pair of solid jambs in Mr.. 
Dundas's house at Duddinstoun. The stratun^ 
which has been hitherto seen, is from six to twelve 
inches thick, and extends over a considerable part 
qI the parish. 

Also, the red and white marble of 9oyne ; and 
the white, with long veins of a different tint, fronv 
Durness, are mentioned by authors. 

An ash grey variety, variegated by beautiful 
lemon yellow stripes, which traverse it m different 
directions, and whidi seem to be owing to an 
intimate combination of chlorate er hornblende 
with the marble. A variety of a pure white coloTr 
with a slight admixture of blueish grey, in which 
alone it dUSiers from the fine marble of €arrara. 

But one of the most beautiful varieties is that 
from the hill of Belephetrick, in Tirie one of the 
Western Islands of Scotland. It is now generally 
known by the name of Tirie marble ; its color is 
pale blood red, ligbt flesh red, and reddish white ; 
these colors are often seen in one and the same 
piece; the darker shades generally has spots and 
waved strise. What renders this marble particu. 
larly curious is the hornblende and the other green 
substance which it contains disseminated, and part 
of which appears to belong to that speeies of the 
hornblende family which is now generally called 
sahlite; the lighter colored particles have been 
considered corundum. It is mixed in different 
proportions with the marble so as to produce pale 
blackish green, dark asparagus green, and a color 
approaching to leek green, also particles of calca- 
reous spar are seen intermixed with this substance 
as also small rounded quartzy particles of a bright 
red color, and some mica in plates; some of its 
varieties have the appearance of granite. • 

Besides thb. Professor Jameson mentions a 
white marble of the same kind, found with the one 
just mentioned; its color is white or very light 
blue ; it contains scales of mica, and crystals of 
hornblende, which latter, when minutely diffused, 
give the marble a green or yellowish green color, 
and when intimately combined with tiie mass, form 
beautiful yellowidi green spots. 

A dark colored ^ell marble occurs in tlie lime- 
stone quarries of the paridi of Cummertrees, in 
the county of Dumfries, and large blocks of it 
have been worked up fot chimnies and hearths, 
some of which have been sent to London. The 
shells, and other petrified bodies witii which it is 
mixed, greatly add to its variety and beauty, as the 
whole receives a very fine poUsh. 

Ireland also has its valuable marbles, and quarries 
of them are wrought in various parts. 

The variety best known in England is tiie Kil- 
kenny marble, with black ground, more or less 
varied with white marks produced by petrifections. 
This marble, contains a great variety of impressions 
of madrepores of bivalve and turbinate shells; 
mytilites, turbinites, pechinites, tellinites, tubipo- 
rites, nautilites, and ammonites may be distin« 
guished. The spar which occupies the place of tho 
shells, sometimes assumes a greenish yellow color; 
in some places there are spots, though rarely, that 
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reflect iridescent colon, and sometimes martial 
pyrites is imbedded in the marble. A kind of flaw 
sometimes appears in the stone, which from its 
irregularly indented figure is styled by the workmen 
a skull, as it resembles the sutures of a cranium. 

The half-moon and the bottom bed are reckoned 
among the best ; the former is so called from the 
number of impressions of bivalye shells which it 
contains ; the sections of the spaces they occupied, 
now filled with white spars, being more or less 
lunated ; the black bedand the silTcr bed are both 
esteemed. The marble which approches nearest 
to bkck is most valued at Kilkenny. The white 
marks on the polished stone, it is said, appear more 
strongly, or increase, by long exposure to air. 

Some coarse work of Kilkenny marble is finished 
at the quarry ; a few of the blocks are split in the 
town by hand saws, where a little of the polished 
work is also done, and tomb-stones are cut, which 
are raised from a different quarry. But the princi- 
pal work is done at the marble mill, which is on the 
left bank of the river, near two miles from Kil- 
kenny. 

Black marble exceedingly fine has been raised at 
Crayleath, in the county of Down. It is susceptible 
of a very high polish, and if well chosen is free 
from those large white spots which are supposed to 
disfigure some of the Kilkenny marble.— Duiowr- 
dieu'a Survey. 

In the country of Waterford different kinds of 
marble are discovered, as at Toreen, a fine varie- 
gated sort, composed of chocolate color, white, 
yellow and blue, blended into various shades and 
figures, which takes a good polish. A black mar- 
ble, without any mixture of white, has been found 
near Kilcrump, in the parish of Whitechurch, of 
the same county, as also a grey marble beautiftdly 
clouded with white, spotted like some kinds of 
shagreen, and susceptible of a high degree of polish. 



OXYGEN. 

ITS PROPERTIES AND PREPARATION. 

Oxygen was discovered by Dr. Priestley, in 1744. 
It is a colorless gas, has neither taste nor smell, 
is not affected by light or heat, is rather heavier 
than atmospheric air, its specific gravity being 
1.111 — is very sparingly absorbed by water, pos- 
sesses neither alkaline nor acid properties, and com- 
bines with all the other simple bodies, producing 
with some of them acids — ^with others oxydes. It 
is one of the constituent principles of air and of 
water — ^is the most perfect of all supporters of com- 
bustion, and is absolutely necessary for animal 
existence. The atmosphere being adapted to sup- 
port combustion and animal respiration, only in 
proportion to the quantity of oxygen it contains. 
By the absorption of this gas tilie venous blood 
when passing through the lungs become purified 
from carbon, and restored to the bright red color 
which arterial blood presents. Its influence upon 
colors is often very great, and is taken advantage 
of by dyers. Oxygen is given off naturally by 
growing vegetables, and may easily be procured 
artifici^y by abstracting it from the metallic oxydes, 
or the salts which contain it, and also by the 
decomposition of water by galvanism. 

Experiment 1. — From Vegetables, Put into a 
wide-mouthed bottle a quantity of fresh gathered 
leaves — ^fill the bottle with water, and turn the 
mouth downwards. Place this in a hot sunshine, 
and after some hours the upper part of the glass 



bottle will be filled witii gas, which by a proper 
test will be found to be oxygen. 

Ex. 2. — From Black Oxyde of Manganese aione. 
Put into a gun barrel, which has previously had its 
touch-hole stopped up, eight ounces of the black 
oxyde of manganese in powder. Place it in the 
fire and when approaching a red heat oxygen gas 
will begin to pass out at the open end, as may be 
known by the increased flame of a candle held to it. 
When this is the case, fasten a collapsed bladder 
to the open end of the barrel, so as to be air-tight, 
when the gas will pass into it, and may be preserved 
for use. This quantity of oxyde should make 
about two gallons and a half of gas : it is not per- 
fectly pure, but sufficiently so for ordinary expe- 
riments. Instead of the bladder a pewter tube may- 
convey the liberated gas either to a gas-holder, or 
to glass receivers, placed upon the shelf of the 
pneumatic trough for its reception. 




Ex.Z. — From Oxyde of Manganese and Sutphwnc 
Acid. Place in a glass retort four ounoes of tiie 
black oxyde of manganese, and add to it strong 
sulphuric acid, sufficient to make it of the con- 
sistence of cream. Apply the heat of an Argand 
lamp, and the gas wiU pass over when the liquid 
boils. This is only useful when a retort is not at 
hand, being a more expensive mode than the last, 
especially as the retort is apt to be cracked by the 
caking together of the materials. 

Ex. A.^From Chlorate of Potass.-— Vnt mto a 
glass retort a quarter of an ounce of the chlorate 
of potass. Place a lamp under it, and when it 
arrives at nearly a red heat it is wholly resolved into 
very pure oxygen gas, which may be collected in 
the usual way : and a white powder, called chloride 
of potassium, which is left in the retort The 
above quantity of salt yields rather more than half 
a gallon of gas, or about one entire inch of gas for 
each grain of the salt. 

Ex. 5. — Combustion qf a Taper. — If a lighted 
taper be immersed in a jar of oxygen gas it will 
bum with much more than ordinary vividness and 
rapidity ; and if the taper be extinguished, but so 
as to leave the wick still kindled, and then immersed, 
it will instantly become inflamed. This may be 
performed several times with the same jar of oxygen. 

Note. — A modification of this experiment forms 
the celebrated Bude Lights which is nothing more 
than a stream of oxygen passing through a burning 
lamp, the brilliancy of which is thereby greatly 
increased. 

Ex. e.—Brilliani Red Fir«.— Dissolve in spirits 
of wine as much as it will take up of the nitrate of, 
strontian — light the spirit, which will bum with i^ 
faint red light. Immerse it while burning in a ja^ 
of oxygen gas, and the brilliancy of the flame willbb 
very greatly increased, and appear of the most viviov^ 
red. If a few crystals of nitrate of strontian be placed 
upon the charcoal, it will bum with intens^ ^▼i^^t' 
ness, when a jet of oxygen is projected upon itX ']6g 
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MHne wlQ be the case with the substances in the fol- 
lowing illustrations : — 

Bs. 7.— Rose Colored Flame, — DissoWe chloride 
of lime in spirits of wine, inflame it in oxygen, and 
it will burst into a larger and stronger flame of a 
dull red light. 

Ex. 8,— Green 'lAghi,— Instead of chlorate of lime 
use a few crystals of boracic acid, stir it well to 
dissolve the acidi and after inflammation and inmier- 
sion in the oxygen, a bright and beautiful green flame 
will be produced. The same will take place if the 
nitrate of copper be used. 

£«. 9. — yellow Flame. — Dissolve carbonate of 
barytes in spirits of wine, inflame it under the same 
cif cumstances, and the flame will be yellow. The 
same will be the case if the chlorate of soda or com- 
mon salt be used. 

Ex. lO.^A Reddiih Yellow Flame is produced by 
burning in the same way chlorate of magnesia. 

Ex. 11. — Amber Colored Light. — Maybe pro- 
duced with much intensity by burning a piece of amber 
in oxygen gas. 

Ex. 12.— White lAght.^MvDj substances burnt 
in oxygen will produce a white light, as phosphorus, 
caoutchouc or Indian rubber, most of the resins, &c. 
That, however, which produces the clearest and most 
brilliant white, next to phosphorus, is a small piece 
of camphor suspended from a wire in a jar of the 
gas. 

Ex, 13. — Re-kindlee a nearly 'extinguiahed Fire, 
Project a stream of oxygen upon the smouldering 
embers of a fire nearly extinguished, it will imme- 
diately lighten it up afresh, showing that combus- 
tion is in exact proportion to the quantity of oxy- 
gen communicated to the combustible body ; a piece 
of saltpetre thrown into a fire answers the same 
imrpose, because of the oxygen it gives out in 
burning. 

Ex, 14.— J^'ftoitf}^ CAorcoo/.— Fasten to a wire 
a piece of charcoal, tying it with another bit of wire, 
hold it to a candle so as to ignite it in one speck 
only, immerse it in a jar of oxygen, and it will bum 
with the utmost beauty, forming by the chemical 
action which takes place, carbonic acid gas; the 
oxygen uniting with the charcoal. For this experi- 
ment, the charcoal should be near the bark of the 
tree, and of some light wood, as then brilliant sparks 
. are thrown off. 

• Ex, Ib.^Combuationof the Diamond. — The com- 
bustibility of the diamond seems first to have oc- 
curred to Newton. The burning of it by artificial 
means is thus described by Brande '.^** When Hhe 
diamond is heated in the flame of the blow-pipe it 
soon begins to bum, and the combustion continues 
88 long as the temperature is sufficiently- high, but 
it does not produce heat enough, during its combi- 
nation with the oxygen of th^ atmosphere, to main- 
tain its combustion. If while thus burning, it be 
introduced into a jar of pure oxygen, the com- 
bustion continues longer, and sometimes till the 
whole is consumed : the best support for it in this 
experiment, is a small loop of platinum wire, or a 
▼ery small and thin platinum spoon, perforated 
with many holes ; in this it may first be intensely 
heated by the oxygen blow-pipe, and whilst burn- 
ing, carefully immersed into a bottle of pure oxy- 
gen gas, containing a little lime water ; a good cork 
^ tiirough which the wire of the spoon passes should 
1^ secure .the mouth of the bottle ; it will thus go on 
'V burning brillantly for some time, and the formation 
^W carbonic acid be shown by the milkiness of the 
«"l^« water. I 



" The combustion of the diamond may be mor« 
perfected, by phidng it upon a platinum capsule, 
in a jar of pure oxygen inverted over mercury, and 
throwing upon it the .focus of a burning lens. It 
will continue to bum in the oxygen after being with- 
drawn from the focus with so brilliant a light as 
to be visible in the brightest sunshine, and with very 
intence heat.''— Bram^e** Chemistry, 

Ex, 16.— Combustion qf Sulphur.— Flwce in the 
platina or brass spoon, a small piece of sulphur, 
previously inflamed ; immerse it in a jar of oxygen, 
and the combustion will be greatly increased in 
brilliancy, the whole jar showing the most vivid 
blue light. When the combustion is finished, the 
jar will contain sulphuric acid, which at first rises 
as a brown vapour, and is rapidly absorbed by the 
water. 




(Continued on page 299.) 



OIL PAINTING. 
(Resumed Jrom page 266.J 
The various bodies employed by painters for 
producing the difference of light and shade may 
be termed either pigments or fluids, as they are 
solid or aqueous, but their varieties are too nume- 
rous to be in general use ; most painters therefore 
select a set out of them, and become very un- 
justly prejudiced against those they reject. Those 
colors which become transparent in oil, such as 
lake, Prussian blue, and brown pink, are frequently 
used without the admixture of white or any other 
opaque pigment, by which meanes the tint of the 
ground on which they are laid retains, in some 
degree, its force, §nd Ihe real color produced in 
painting is the combined effect of both: this is 
called glazing. 

PRINCIPAL COLORS. 

Flake White, or Fine Wliite. Krem's White. 
Fhike white is the best we have ; it ought to be 
ground with the finest poppy oil that can be pro- 
cured. White comes forward to the eye with 
yellows and reds, but retires with blues and greens. 

It is the nature of all whites to sink into whatever 
ground ^hey are laid, on which account they ought 
to be laid on white grounds. 

Ivory Black is an exceeding fine color, which 
mixes well with the others, and is the true shade 
for blue. It is used with drying oil, and is a cold 
retiring color. 

Ultramarine is the finest blue known; it is a 
tender retiring color, well adapted for glazing. 
It is used with poppy oil. 

Prussian Blue is a very fine blue, and is used 
with nut oil. It should never be used in the flesh, 
but in green tints and the eyes. 

Light Ochre is of great service in painting flesh, 
it is used with nut oil. AH yellows are streng* 
thened with reds and weakened by blues and greenfi* 
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Li^MlM (lAffkt Oekre bumi), mixed with 
white, produces a most perfect fleui color, bat is 
too strong for the white, therdbre will get darker. 
It should be used with nut oiL • 

VertmUioH should never be tued unless it is 
made of genuine natlTe cinnabar : it is used with 
drjringoU. 

Lake is a deep fed, but of no strong body, and 
should be stroigthened with Indian red. It is the 
best glasing color that can be employed { and is 
used with drying oil. 

Indian Red will not glase well ; it is used as 
the lake. 

Broum PMk is a fine glazing color, but of no 
strong body. In the flesh it ought not to join or 
mix with the whites,- as it produces a dirty warm 
color, for which reason their joinings should be 
blended with a cold middle tint. In glazing of 
shadows it should be laid before the other colors 
that are to enrich it. As it is one of the flnishing 
colors it should never be employed in the first 
painting. Used with drying oiL 

Burnt Umber is a good warm brown of great 
use in painting the hair, and mixes finely with the 
I shade. 



PRINCIPAL TINTS COMPOSED F&OIC THE POUB- 

GOING OOLO&S NBCBBSART POR PAINTING 

PLBSK. 

Light Red 7%nt is made of light red and white ; 
with this color and the shade tint you should make 
out all the flesh ; as this color gets darker, you 
should mix vennillion and white with it, accorcUng 
to the fairness of the complexion. 

Vermillion Tint is yermiUion and white, mixed 
to a middle tint, which is the brightest light red 
that can be made. 

Carmine Tint is carmine and white. This is 
the most beautiful of all reds for the cheeks and 
lips. It is one of the finishing colors, and not to 
be used in the first painting, but laid on the finish- 
ing colors without mixing with them. 

Roee Tint is a compound of white and the red 
•hade, and is one of the cleanest and most deli- 
cate tints that can be used in the flesh for clearing 
up the heavy dirty colors. 

Yellow Tint is formed of various substances, 
sometimes of Naples yellow and white, and also 
of chrome yellow and white; and light ochre and 
__wlute, which is a good working color. 

Blue Tint is composed of ultramarine and white, 
and is of great service in blending and softening 
down the lights to produce keqring. 

Lead Tint is ivory black and white. 

Oreen Tint eonsiBts of Prussian blue, light ochre, 
and white. It is gmierally used in the red shadows 
when they are too strong. 

Shade Tint is lake, Indian red, black, and white, 
mixed to a middle tint. This is Hie best mixture 
for the general ground of shadow. 

Red Shade is made of lake and a very small por* 
tion of Indian red : it strengthens the shadows <d 
the shade tint, and is often used as ground for dark 
shadows. 

Dark Shade u made of ivory bladt and a little 
Indian red. It is excellent for glazing the eyebrows 
and the darkest shadows. 

These directions, well understood, will enable 
the student to form any other tint he may require. 
He must idways remember that white mixed with 
any color, or wiUi any composition of colors, 
always make« them lighter ; but if any color or 



tint be too light it can never be rendered de^er 
by the addition of black, and the best way to 
deepen a color is by glazing it over with a darker 
color of a similar nature. Glazing should always, 
if posrible, be performed with transparent colors. 
It is, however, a practice not universally adopted, 
and seldom performed by artists whose skill ena- 
bles them to produce an equal effect without it. 

The oils with which the colors are mixed are oi 
more importance in the art than is generally ima« 
gined. Those in most use are linseed oil, nut 
oU, and poppy oU. Linseed oil injures light 
colors ; its use is therefore generally confined to 
the darker ones. Nut oil is in more habitual use, 
is of a finer quality, and is not so subject to change 
the colors. Poppy oU is generally preferred ta 
the two others, it i^ clearer than the nut oil. F6r 
pictures painted in haste drying oil is sometimes 
used, it should, however, be employed with great 
caution, as the paintings in whid^ it has been too 
extensively used sre found in a short time to have 
the appearance of being old and decayed. 
(Continued on page 31B,) 



PRESERVING FUNGI. 
(Resumed/rom page 285, and concluded,) 
The Ls^landers employ Polyhorus fomentariut 
and some other species, (which when beaten and 
steeped in saltpetre form most excellent tinder, 
known by the name of Amadou,) to remove pain 
by simply laying a small piece upon the part 
affected snd igniting it. It is said that this remedy 
seldom fails. Amadou is also sometimes used like 
the soft contents of pt^fballe as a styptic, and 
forms occasionally a material for paper*making. 
"When used, however, for stopping blood, it must 
be free from saltpetre. 

In the economy of the world. Fungi performs a 
meet important office in hastening the decomposi- 
tion of dead organized matter. It is this property 
which renders one or two species, known under 
the common name of dry rot, such a dreadfrd plague 
in ships and buildings. The disease doubtless 
originates on some unsound portion of the wood, 
but, once established, it spreads with wonderful 
rapidity, and decomposes the sound wood beneath 
it, by absorbing its nutritive matter. The remedy 
is not difficult, where its practicability to guard 
against the concurrence of circumstances favor- 
able to its progress ; but in many instances this is 
impossible. Various schemes have been proposed 
for its general prevention, but unsuccessfully, until 
Mr. Kyan impregncU^ the wood with corrosive 
sublimate, a well-known enemy tQ vegetable life, 
which by combining with the nutritive matter o. 
the wood renders it unfit for die support of vegeta- 
tion, and as far as such short experience can 
testify, completely proved its efficacy. White of 
egg might probably be used with advantage on a 
raoall scale, as it seems equally with corrosive 
sublimate, to prevent the growth of fimgi ; indeed 
it is sometimes employed by house-keepers for the 
prevention of mould by simply covering the article 
to be preserved with paper steeped in it. In 
herbaria and cabinets, mouldiness must be kept away 
by the use of essoitial oils, or Russia leather. 

Fungi are very destructive to com, in the form 
of Blight, Mildew, Bunt, &c., doing injury not only 
by a (Uminution of the quanti^ but also of the nutri- 
tive matter, and as in the case of bunt, hy com- 
municating to the com an offensive taste and smelL 
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The growtii of these paridtes depends so much upon 
accidental circumstances, liiat it is impMllble for 
the most experienced cultivators to guard against 
them altogether, but the evil is greatly lessen^ bj 
careful choice of seed, by steeping it in sohitions of 
different substances, which destroy the Tegetative 
power of the sporidia of these parisites, and by a 
judicious change of cropping, in the land subject to 
them. It appears that the reproductive ccmteats of 
the spori<fia are absorbed together with the water, 
containing the nutritiTe matter of the soil by ihe 
roots. At least it is certain that eom, sown in soil, 
nhith. has been purposely mixed with the sporidia, 
is infested with the fimgi to which those sporidia 
bd<mg ; and tiiis has be^ proved also with regard 
to one of the entophytal parantes to which roses are 
subject. Most plants are preyed upon by their 
peculiar parisites ; pear-tree, for instance, are some- 
times much injured by JEcidium cancellatum, and 
young trees planted in their neighbourhood are ob- 
served to suffer. 

The roots of certain plants, as, 8qffron-Croeu8, 
iMcemef Cowouhmluat Batatw, &c., are frequently 
exhausted by subterranean fungi. In the case of 
saffron, the only remedy is to insulate the infected 
plot by a deep trench, which should seem to be a 
striking proof that these plants are really increased 
by seed. 

Dr. Klotzsch writes thus : — ** The method I adopt 
by which the Agarics and Boleti may have their 
^aracters preserved and befit for examination in the 
herbarium, is as follows : — 

'* With a delicate scymetar-shaped knife, or seal- 
pel, such as is found in a surgeon's instrument case, 
I make a double section, through the middle, from 
the top of the pileus to the base of the stipes, so as 
to remove a slice. This, it will be at once seen, 
shows the vertical outline of the whole Ftfii^ift, the 
internal nature of its stipes, whether hoUow, or 
spongy, or solid; the thickness of the pileus and the 
pecuUarities of the gills, whether equal or unequal 
m length, decurrent upon the stipes or otherwise, 
&c. There will then remain the two sides or (nearly) 
half the Fungus f which each in itself gives a correct 
idea, if I may so express myself, of the whole cir- 
cumference of the plant. But before we proceed to 
dry Mem, it is necessary to separate the stipes frosa 
the pileus, and from the latter to scrape out the 
fleshy lamellcBy or gtlls, if it be an Agaric, or the tubes 
of the Boletus. We have thus the fungus' divided 
into five portions ; a central thin slice, two (nearly) 
halves of the stipes and the same sections of the 
pileus : — ^these, after being a little exposed to the 
air that they may part with some of their moisture, 
but not so long that they shrivel, are to be placed 
between dry blotting paper and subjected to pressure 
as other plants : the paper being changed daily till 
tiie specimens are perfectly dry. When this is the 
case, the central portion or slice, and the two halves 
of the stipes, are to be fastened upon white paper, 
together with the respective halves of the pileus upon 
the top of the latter, in their original position. He 
will thus be three sections, from whidi a correct idea 
of the whole "plant may be obtained. The ffolva 
and tttmula of such species as possess them, must be 
reteined. 

'* With care, even the most fugacious species, such 
as Agaricus fimetarius, ovatus, &c., may be very 
well preserved, according to this method. 

'* Some of the smaller and less fleshy kinds will 
not require to have their lamellse removed, such as 
Agaricm fllopes, tupinns, galeticuhituSf &c. In 



collecting fleshy Ftiii^', care must be taken tiiat tiiey 
are not too old and absolutely in a state of decOllk- 
position, or too mudi infested with the larvae of in- 
sects. When this latter is the case, some oil of 
turpentine poured over them will either drive them 
rapidly firom thdr holes or destroy them. Species, 
with a elammy viscid pileus, it is better to expose to 
a dry air or tibe heat of a fire, before being placed in 
paper. 

'' The separate parts of the genera Fhdlhu and 
CUUhrus, I fill With cotton. I keep them for a 
time exposed to a dry atmosphere, and then after 
removing the cotton, subject than to pressure. 
The same may be done -vrith the large tremelloid 
Prftrijtf." 

To this Dr. Hooker adds :— " I have witaiessed, 
witii great satisfaction, the whole of the above 
proeess for drying the fleshy Fungi, and have now 
many specimens in my herbarium preserved ac- 
cording to this me^od. Not only is the outline of 
the Fungus thus retained, and in most instances, 
its essential distinguiriiing character ; but ttiere is 
tills further advantage, that from the spedmeni 
containing a smalls quantity of fleshy matter, they 
are infinitely less liable to the depredations of insects 
than if the whole Fungm were submitted to pressure. 
In order to protect myhwbarium in general, as 
mueh as possible from these troublesome visiters, 
I wash (with a camel-hair p^cU) or sprinkle, 
such specimens as are most subject to them, with 
oil of turpentine, in which I put a small quantity 
of finely pounded corrosive sublimate. It is true 
that this substance is not dissolved in the oil ; but 
by shaking the bottle before udne it, it is ^ddely 
spread over the spedmen so treated, and remains to 
protect the plant after the oil has evaporated. Spirit 
of wine extracts the color from the plant, and soils 
the paper on which the latter is fostened, as I have 
ascertained by experience." 

CHEESE CEMENT FOR WOOD, CHINA^ 

&C. 

Common glue is well known to be soluble In water, 
and that after any length of time has dapsed since 
its first application, those articles, ther^re, which 
are ghied together are only such as are ordinarily to 
be kept dry, lest the moisture to which they may be 
exposed should dissolve the glue which unites their 
various joints, and they fall to pieces. The only 
prevention of this effect has hitherto been paint or 
varnish to keep off the wet. There are, however, 
very many cases in which glue would be used were 
it not for tills solubiMty, sudi, for example, as vessels 
to hold water, hot or cold ; furniture for sea use, 
where they may be exposed to a damp atmosphere ; 
show-boards for houses ; external shutters and doors, 
and numerous other cases. It is somewhat surpri- 
sing, therefore, tiu^ no attempt should have been made 
in this country to introduce to general use &e £auned 
cheesjs glue, which is employed on the continent under 
most of the above drcumstances and with complete 
success. It is known, hideed, as a oement for joining 
china and glass, 'and believe it is the same as Van- 
couver's cement, sold at a great priee for that pur- 
pose. It is certain, at least, that sudi articles may 
be joined together with it, so as to hav>e a neat joint, 
and to resist equally the unequal degrees of tempera- 
ture to which such artides are exposed, and also 
water and acids. It may be vsefttl then in j^ning 
broken galvanic troughs, &c. AppUed te wood it is 
extremely tenacious, and equally resisting. The 



Digitized by 



v^oogle 



296 



MAGAZINE OF SCIENCE.' 



following is the receipt : — Take some firesh cbeese 
made with rich creamy milk, (Cheshire cheese 
will do,) pound it,, and wash it in warm water 
until all the soluble part is carried off bj the 
water — this may be operated in a sieve, or linen 
doth, through which the cheese is afterwards 
pressed to get rid of the water ; when quite drained, 
it crumbles like stale bread: it is then dried 
npon unsized paper, and in that state will keep 
fi^uh a very long time. 

This material, which is caseum, mixed with a 
small proportion of butter, is not soluble in water, 
except by the addition of quick-lime ; but by pound- 
ing this with the mixture it becomes transformed 
into a Tcry vidcous sort of cheese, which can be 
diluted wiUi water to the consistency required for 
the work. // drieg quickly, and when quite dry 
it cannot again be dissohedf therefore no more 
should be prepared than can be immediately used. 
This is one of the causes why it has been so little 
used ; but at all events, a solid advantage is worth 
the trouble and difficulty of its preparation and use, 
besides these difficulties would be greatly diminished 
by keeping in a well-closed vessel some powdered 
quick-lime, to mix with the caseum, at the time of 
pounding. It would be still better to soften the 
caseum in hot water, and for expedition sake the 
two substances should be kept in a close vessel, 
being previously mixed dry and reduced to a fine 
powder. It is applied in the same manner as com- 
mon glne.x 

The above receipt was known to the ancients, 
even it is supposed in the time of the Greeks, and 
in the flourishing age of the Italian school of paint- 
ing, commonly employed to join together the vari- 
ous parts of their panel boards. 

THE MOLE. 
It is remarkable that this animal sometimes gives 
notice of a change of weather. The temperature or 
dryness of the air governs its motions as to the 
depth at which it lives or works. This is partly from 
its inability to bear cold or thirst, but diiefly from 
the necessity it is under of following its natural food, 
the earthworm, which always descends as the cold or 
drought increases. In frosty weather, both worms 
and moles are deeper in the ground than at other 
times, and both seem to be sensible of an approach- 
ing change to warmer weather before there are any 
perceptible signs of it in the atmosphere. When it 
is observed, therefore, that moles are casting hills 
through openings in the frozen turf, or through a thin 
covering of snow, a change to open weather may be 
shortly expected. 

The cause of this appears to be as follows : — ^The 
natural heat of the earth being for a time pent in 
by the frozen surface, accumulates below it ; first in- 
cites to action the animals, thaws the frozen surface, 
and at length escapes into the air, which it warms 
and softens ; and if not counterbalanced by a greater 
degreee of cold in the atmosphere, brings about a 
change. Changes from frosty to mild weather, 
caused by the ascent of heat from the earth are often 
so evident, that the circumstance needs no confirma- 
tion. Stronger proof, if proof were necessary, can- 
not be given tiian the common appearance of frost 
or snow remaining longer upon ground having a 
stratum of rock beneath, than upon that where there 
is none. Old foundat^ns of buildings, which have 
not been dug out, ai^ easily traced by the same 



appearance ; and any subterraneous soHd body, as 
large stones, drains, planks, or pieces of timber, 
may be discovered in the same way ; and even a 
plank laid across a ditch at such times will remain 
covered with snow for many hours after the snow on 
the ground is all melted and gone. This sufficiently 
accounts for the activity of the mole before a change 
of weather, and deserves to be noted by the meteor* 
ologist among his other prognostics of the weather. 

The mole, though generally a despised and per- 
secuted animal, is nevertheless usefid in some de- 
gree^to the husbandman, in being the natural drainer 
of his land, and destroyer of worms. To other in- 
ferior animals he is a sapper and miner, forming for 
them their safo retreats and well-secured dormito- 
ries. — Magazine qf Natural History. 

MISCELLANIES. 

Vamiah for Boots and Shoes. — First Receipt, 
Taken from " Walton*s Angler** — ^Take a pint of 
linseed oil with half a pound of mutton suet, the 
same quantity of bees' wax, and a small piece of 
rosin. Boil all this in a pipkin together, and use it 
when milk- warm with a hair brush : two applica- 
tions will make the articles waterproof. 

Second Receipt. — Conunon tar is to be made 
warm, and brushed over the soles of boots or shoes $ 
these are to be put near the fire, that the tar may 
be absorbed. When tins is the case, a second, and 
afterwards a third, may be used with advantage. 
This is not applicable to the upper leathers, though 
it makes the soles very much more durable, and 
impervious to moisture. 

Third Receipt, — India-rubber varnish is a valtia- 
ble article wherewith to anoint the upper leather of 
boots and shoes ; it covers them, however, merely 
with a resisting varnish, but the lower parts subjei^ 
to abrasion from contact with the ground are little 
benefitted by its application. 

The Blast in Iron Smelting Furnaces was origi- 
nally produced by means of bellows ; and so strong 
was the prejudice in favor of this method, that 
when the iron cylinders were first proposed it was 
with the greatest difficulty they obtained a trial ;->-> 
nor was it till after the lapse of several years that 
the ''stubborn fact'' of their producing twice the 
quantity of iron wKich had been ever reached by 
the old bellows, led to their universal adoption. 
The Tintem Abbey Works were the first at which 
cylinders were employed. The density of the blast 
furnished by the bellows rarely exceeded one pound 
on the square inch, but the increase through the 
employment of the cylinders is, in some instances, 
four-fold, and on the average more than double. 

For Mildew on Trees. — To 4 gallons of rain or 
river water add 2 lbs. soft soi^, I lb. flowers of soU 
phur, lib. roll tobacco, I quart fresh slacked lime» 
and 1 pint of spirits of turpentine. Mix the whole 
well together, and boil the mixture slowly for hatf- 
an-honr. 

A perfect Solvent of Caoutchouc.-^Teke equal 
weights of sulphuric acid and water, mix them, and 
when cold add a quantity of it to a quantity of oil of 
turpentine, and agitate thoroughly ; the acid will 
become colored by uniting with, or charring the 
resin ; let the add subside, and decant the clear 
spirits. R^eat the operation until the acid sub*^ 
sides without being discolored. The oil of turpen- 
tine thus preparjsd; with warmth, and strong solai 
light, is a perfect solvent of caoutchouc. 
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.CHINESE, t)R ARTIFICIAL TUtE-WORKS. 

Many of oar readers no doubt witnessed an exhi- 
bition so called at the Colosseum some time back, 
and also, perhaps, may have seen the same at 
-Leicester Square some years previously — this it is 
our ^present object to describe and explain. To 
-«uch as have never viewed these imitation works, it 
may be necessary to remark, that the room is in 
darkness, save such light as comes to it through 
various transparencies, &c., which are so cut out 
as to represent such objects as are usually pro- 
duced by real fire-works, and by hidden machinery, 
the whole appears to be in- motion, exactly the same 
as if made of gunpowder, though without its cost, 
smell, and danger. The following aise plain di- 
rections to form and manage them : — 

First, procnre a frame, three, or four feet square, 
and twelve or fourteen inches deep. Stand this 
upright, und place along its sides three or four 
lamps or candles ; place also & ledge or groove in 
the front and one at bottom to slide a picture in. 
This is to hold such pictures as Figs. A B C D £, 
&c., afterwards to be described, and place two 
wires across it, with a loop in the middle of each, 
,.to bear an axle or spindle, which may be made also 
•of a bit of thick wire. One end of this spindle, 
that at the back, is to have a handle ; the front 
end of it is to bear the wheels G H or I, and 
which wheels when in motion must turn elose to 
the front of -the box, as close indeed as possible. 
This spindle also on the front end mi^ have fas- 
tened to it a wheel, of two feet diameter, made of 
a thin hoop outside, and four or six wire spokes. 
If this is made^properly, when the handle is turned 
■round, the spindle and wheel will turn with it, and 
-if a person were to stand in front of it, he would 
not be able to see the candles throngh the wheel 
itself, but only in the space around it ; so that if a 
frame or picture be slid into the groove made for 
it, and ^at frame be made quite black, except a 
round hole equal in diameter to the wheel, nothing 
whatever of the lights will be visible, but the glare 
of them. This will render plain what is to follow : — 

Consider what designs you will have, and make 
as many stretching frames (like those for pictures,) 
as there are to be figures. Stretch upon them 
calico, paper, or parchment, and paint them oh 
both sides black, with' oil. paint or else lamp bladk, 
water, and size. When dcy, punch out upon them 
the proposed design, taking care, that if it is one 
which is to appear in motion, the centre must 
coincide with the end of the spindle, (an inch or 
two is of little consequence.) We will suppose 
that in this manner you have prepared the Figs. 
^ D E and F. Pkcing either of them in 4ts 
tproper place in front of the lights, of course the 
illuminated part will bC'Coincident with the figure 
cut out, and all ^e be in darkness. The exhibition . 
of any number of such would soon become mo- 
notonous, without variation of color and of motion ; 
these improvements are easily managed. Paste on 
the prepared design a sheet of tissue paper, and 
4M>lor <the spots w4iere it appears with carmine, 
iPrussien blue, verdigris green, or any dye color, 
mhick will accomplish all that can be desired on 
this head. If you desire it to be extremely bril- 
liant, varnish the colored paper over afterwards, or 
else mix the color with varnish at first. 

To produce the effects of motion is the object of 
the wire wheel within the box. To turn it by itself 
alone gives some little twinkling, but to produce 



the quivering light, necessary to make the front 
objects seem in motion, and casting out sparks of 
fire, other wheels are necessary. See Figs. 6 H L 
These motion wheels are made of paper or parch- 
ment, exactly as explained in the object frames, 
except that the holes as represented in the figures 
are cut out like spokes, with a penknife, and they 
are fiastened each to a hoop, which fits tightly upon 
the hoop of the wire wheel, so that when that turns, 
the one fixed to it turns also. Now we will see the 
effect of a variety of design here also. Supposing 
the wheel G be fixed in its place, and the design E 
be in front of it, if the wheel bo turned round, the 
only effect will be that E will glitter, and have a 
quivering appearance, but no motion on its centre. 
When therefore G is used, only such object as D 
should be put before it, either white or colored. 
This forms a first variety. 

Instead of G, place the wheel H, and the objects 
as before. When the wheel is turned, the object 
win seem to revolve also in the sany direction, 
and also sparks will appear to fiy from the centre 
to the circumference. This wheel then is adapted 
to such objects as have a single uniform motion 
only, which forms the second variety. Such is 
object D. 

A fourth variety is formed by a wheel, cut oat as 
represented in I. In this case the object put in 
front will seem to have two motions ; one from the 
centre, ^e other away from it. according as it may 
reach «to the inner or outer circle. . Of this descrip- 
tion is design F. 

The wheels should not be turned too quickly, or 
ft mistiness will occur, rather than the twinkling 
light Tequired ; also the holes punched out should 
be of ^various sizes, and closer together towards the 
centre of motion than at the more distant parts. 
A Jlery rain may easily be contrived by having a 
roller at the top of the box, and another below— 
upon which is wound a long coil of black paper, 
punched full and irregulariy with small holes. 
This being pulled down, by turning the lower roller, 
as the holes are in motion, and pervious to light, 
the effect will be like that of a shower of fire. If 
the same roll of paper be passed upwards, it will 
appear like a fountain of fire, especially if an ob- 
ject, made upon the principle of Fig. -D, be placed 
either before or behind it. 

The mow storm, as represented by the magic 
lanthom in Me. Childe*s exhibition, is conducted 
upon this principle; it being caused by a black 
slider, specked with holes throngh the Tarnish, 
being drawn up, when the white specks, suffering 
the light to pass through, look like flakes of snow 
falling down. Indeed the whole of the above may 
be easily adapted to the magic lanthom, by havipg 
a wooden sHder, witk a brass wheel of requisite 
shape, on one side, to be turned by a thread around 
its edge, and fixed by a screw in the middle. The 
other side of the slider may have a shifting glass^ 
of varied design and color. It should be observe/ 
however, that the light thrown by a magiq^ '♦ **^^ 
is seldom strong enough to show theyf^^®"'** *"*** 
fid^t vividness. If it be desired 
appearance of a cone or globe in moti] 
out, as in Fig. K. We have purpose] 
manner of cutting out the objects on 
but other methods and designs will re< 
themselves. 

The only application of the above wi 
acquainted with is by Mr. Wallis, the 
that part of his apparatus vepesenting tj 
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Eyery- person who has seen it at all mnst have 
l^een delighted with its extreme brilliancy and per- 
fection of motion — seeming to dart ont rajs from 
Its disk on all sides simnltaneonsly — so good indeed, 
that a gentleman once remarked to us, at the 
London Institution, *' Mr. Wallis's sun is so 
excellent it quite warmt the iheatreJ** The way it 
is managed is as follows — ^not regarding the manner 
of lighting, nor means of motion, which we shall 
haye a fiiture opportunity of doing when treating 
of astronomical apparatus : — we need only now 
observe, that the peculiar effect of its rays is occa- 
sioned by there being tw9 wheels hi front of the 
lamp, made of white silk, and painted with black, 
BO that the light can pass only as represented on 
Figures A and 6. When these wheels are made to 
revolve in different direetionsr the rays will not 
■eem to turn either to the right or left, but like. 
rays fjrom the centre outwards. The explanation 
of the apparent mtotitm of the rays is easy. One 
whed, from what we have already seen, would 
make the rays of light seem to move one way ; the 
other wheel causes them to move in the contrary 
direction. Now, as it is impossible that our eyes 
can witness the double and contrary motion, wc 
-view only that compoimded of tiie two» which is, of 
oourse, rectilinear. 



LIFE OP A PLANT. 

Thx ripe seed, when put into the ground at the 
proper season of the year, after soaking up the 
moisture around it, throws downwards a nuUcle, 
or young root; then there rises upwards the 
plumule, or future stem, bearing upon it the two 
lobes of the seed. These expand, become green, 
and furnish the plant with nourishment, till the 
roots increase, and it gets young leaves of its own-. 
The stem shoots upwards, and is furnished with 
buds, which throwing out leaves and branches, the 
whole becomes a perfect plant, capable of fixing 
itself, and taking up moisture by its roots, growing 
towards the light by its stem, and decomposing the 
air around it by its leaves. The various organs it 
now has conspire to produce fiowers — these expand, 
delighting us by their fragrance and their beauty. 
The stamens become ripe — their anthers burst, and 
scatter the pollen with which they are stored ; this 
is taken up by the stigma, and conveyed to the 
young seeds, which are thereby endow^ with the 
power of growth. The parts of the flower, being 
no longer useftd, fidl away, while the seed increases 
in size and perfection, until at last, when thoroughly 
ripe, the parent plant either dies, or becomes dor- 
mant, until the warmth of a future season again 
calls it into a vigorous and renewed existence. 

During the progress of these various develop- 
ments many curious phenomena present themselves 
to our notice. The sap, or moisture, passes up- 
wards and doTTQwards through the veins, or sep- 
|gdEj ; it ia exposed to the air at the leaves and 
; Biid it deposits in its course wood, resins, 
^arcb, stigar, and numerous other products, 
becomes green, another pink, a third 
^]ow, or brown ; one yields a fragrant oil, 
I nauseous drug ; one becomes a nutritious 
another a viralent poison. Some plants 
^aturai provision against drought, others, 
I tape, remain uninjured by either wind or 
i^e open their flowers only when the heat 
\j is past, while many more expand their 
lA, derate their heads, only at the light of 




the sun, closing them again, and folding them care- 
fully up, at the approach of rsdn or of night. ThiA 
is cidled the eleep qfpUmtSf and is in many instances 
so regular in its recurrence, as to indieate the time 
of the day. 

n Thus in each flower and siinple bell. 

That in our path untrodden lie. 
Are sweet remembraiiccfl which tell 

How fast their winged moments fly.**— Smito. 

Plants may pass through the various stages of 
their existence in » flew weeks or months : such as* 
these are called a»mual» ; others spring up, grow, 
and produce their conservative organs one year, 
and their flowers and fruit the next: these are 
bienmalsi while trees-, sfanibsj and> many herbe 
are perennial, that is, of many years growth, in^ 
creasing continually in majesty,* utility, strengthr 
and beauty. 

But these, no less than the|r more fleeting com- 
panions, must at last arrive at the same termination, 
and although all are equally without the sense of 
feeling to appreciate the changes that constantly 
take place, yet plants are liable to many privation* 
and casualties which might be thought to apper- 
tain alone to animal existence. Plants live and 
grow, tiiough they cannot move — ^they select and 
take their food, though they have no mouth — their 
food digests, though Uiey have no stomach — ^they 
breathe, yet without lungs — they sleep, yet know 
not that it is night — ^thay have a natural heat, and 
fluid circulation, yet without a heart — ^they are 
benumbed by frost, revirified by warmth — are killed 
by poison, and by deprivation of nutriment — ^grow 
pletiioric by superabundance — ^become more vigo- 
rous by stimulants, and during the whole period 
of their existence are subject to injury, disuse,, 
and death. 

OXYGEN. 

(Resume^ Jrom page 293.> 

Bjp, l6,'^Combu8M(m qf Phoephorue. Instead 
of sulphur, fused in the last experiment), substitute 
a small piece of phosphorus, previously lighted. 
The vividness of the light pow produced is so 
brilliant, that the eye can scarcely bear its intensity .^ 
A white flaky powder will escape, which is phos- 
phoric acid. As this is extremely disagreeable^ 
and excites coughing, the escape should be pre^- 
vented, by the handle of the spoon passing through 
a cork fitting tiie top of the jar containing tibe 
oxygen. 

Note. — In this experiment, as well as in any 
other in which heated phosphorus, lead, tin, an- 
timony, or zinc, is to be fused or burnt, a brass 
spoon is to be used, and not a platinum one, as 
this metal unites to the substances mentioned, 
when they are red hot, with so energetic an action, 
that deflagration and detonation often ensue, to the 
imminent risk of the apparatus, and danger of the 
operator. 

Ex. 17. — Combustion qf Phosphorus under 
Water. Put a small portion of phosphorus into a 
deep glass, with as much cold water as will cover it. 
Then fill it up with hot water, and the phosphorus 
will be seen to melt. Press from a bladder, through 
a small metallic pipe, a stream of oxygen on the 
phosphorus, and a brilliant combustion will ensue 
under water. 

Note. — In every experiment with phosphorus the 
greatest caution is necessary, it must be cut under 
water, and careivJlj preserved in water. 
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Ex* \9,-^Comlu»H(mqf Homherg*9 Pyrophorut, 
Dro]^ into a jar, containing oxygen gas, a few 
grains of Homberg's pyrophoma. As soon as it 
enters the gas it inflames, and fiills to the bottom 
of the jar in exceedingly brilliant sparks, like rain. 

Ex, 19. — Suspend a piece of fine watch spring 
wire to a cork, which fits the top of a glass jar. 
Fasten a minute piece of phosphorus to tiie lower 
end of the wire, and immerse it in the jar when 
filled with oxygen, the phosphorus being first 
lighted. The wire wiU under these circumstances 
take fire, and bum gradually away, with the most 
beautiful scintillation. In this experiment the glass 
jar or receiyer should hold at least a quart, and 
should have a little water at the bottom of it to 
catch the glowing sparks, which would otherwise 
pierce or crack the glass — these sparks are an oxyde 
of iron. 

Ex. 2Q,'-'Combu9tUm tf Zme.-^Vrepaie a blad- 
der, filled with oxygen, witii a blow-pq»e, a tiqpering 
tube, or a tobacco pipe stem, so that the gas within 
it may be pressed out in a fine stream, when 
required. This done, take a fMtk piece of char- 
coal, bore a small cavity in it, and in the canty 
put some line filings. Light tiie ehvcoel around 
the metal, and urge it with the jet of gas from 
the bladder, the sfaio wiU mdt, become red hot, 
and finally be resolved into a beautifully brilliant 
whitish-blue flame. It is now uniting witii oxygen, 
forming the white oxyde of sine, which escapes in 
copious white fupies. 




Ex, 21. — Combustion of lAme. Instead of the 
metals used before, make the experiment with a 
piece of lime, the sise of a pea, which will soon 
become of so vivid and overpowering a light, that 
the eye cannot support it for an instant ; it will 
cast a strong refleetiup upon the ceiling or a wall, 
so that the minutest objects may be ^seemed : it 
is in fact a modification of the well-known Ory- 
hydrogen Light , or lAme Light, as it is indifferently 
called. 

Ex. 22. — Combuftion qf Antimony. This metal 
bums so rapidly, as to be attended with a slight 
explosion. The flame is intensely white, and Af- 
ferent from that of any other metal, forming what 
are called argentine flowers, or the white oxyde 
of antimony. Very brilliant sparks are generally 
thrown off during combustion. 

Ex. 23. -^Splendid Combustion qf Cast Iron. 
Place in the hole of the charcoal a cast-iron spara- 
ble, or small nail. Urge it with the stream of 
oxygen, and presently it will inflame ; and altiiough 
the bladder of gas be then withdrawn, it will 
continue of itself to throw out a complete shower 
of the most intensely brilliant sparks, tiU the whole 
of the iron is consumed, or rather dianged into an 
oxyde. This is one of the most beautifnl experi- 
ments that even chemistry yields. 

Ex. 2i.^8upport of Animal Itfe. Let two 
equal-sized jars be placed up(m a table— one full of 
oxygen, the other of atmospheric air. Into eadi 
of them let a mouse be dropped. The animal 
immersed in the oxygen wfll live five times as long 
as that in the air, or in the exact proportion of the 



oxygen in the two vessels, as atmospheric air eon- 
sists of one-fifth oxygen, and the rest nitrogen — 
the Ust not being fit for respiration. Lavoisier 
ascertained that a man consumes thirty-two ounces 
troy of oxygen gas in twenty-four hours. 

Ex. 25. — In each of two jars, prepared as above 
—that is, one filled with oxygen, tiie other with 
air — ^immerse a lighted taper ; one of the two topers 
will bum five times as Icmg as the other, showing 
that oxygen is necessary alike for combustion and 
respiration, and that it follows the same law in both 
instances — a valuable fact for the diemist, as it 
enables him to kno^tiie general effect of a gas 
upon respiration, wiUiout it bdng ne ces s ar y to 8vd>- 
ject animals to torturing experiments. 

Ex. 26.— Cotttef qf the Red Color qf the Blood. 
The blood when it enters the arteries is red — m 
its passage through the veins it becomes purple, 
and when it meets with oxygen in tiie lungs it again 
becomes red. This may be proved artifidallyy 
thus : — ^Withdraw quiddy a phial, containing ozy 
gen gas, and pour into it a spoonful of dark venous 
blood. Cork the bottle, and shake it up. The 
blood uniting thus with the oxygen wiU soon attain 
a bright vermiUion color. 

Ex. 27. — Pour into a large<4nouthed phial some 
dark venous blood. Cork it well, and let it rest 
for some time. The blood will absorb all the 
oxygen in the common air (^ the bottle, as may be 
proved by inserting a lighted taper into the month, 
which will be quickly extinguished, there being no 
oxygen left to support combustion. 

{Continued on page 325.^ 

SOAPS. 
Soaps are divided into tiiose that are soluble, and 
those that are insoluble. The latter are generally 
produced by double decomposition. It is the for- 
mation of these soaps that renders water, containing 
sulphate of lime, such as that drawn from wfHHs 
dug in strata of the ternary formation, improper 
for washing ; for in that case, a sulphate of potash 
or of soda is produced, and an in8ol«ble son^ of 
lime results, whidi is thrown down in flocculi. In 
order to use these waters, it is necessary to boil 
them previously, to remove the su^hate of lime, 
which they hold in solution in consequence of 
containing carbonic acid gas, and which is deposited 
when the gas is driven off by heat. 

The soluble soaps are naturally divided into hard 
and sqft; the former being produced by means of 
soda, and the latter of potash acting upon fritty 
substances. The fats and oils employed also exert 
considerable influence on the hardness of soapa. 
Tallows produce with the same alkali a harder soap 
than the oils, and of these latter bodies, the drying 
oils of linseed and poppy remain the softest. The 
soda or barilla used in all soaps is, before mixing 
with the other ingredients, rendered caustic by its . 
solution in water, passing through a vat fiUed with 
quicklime, and having a false bottom through 
which it trickles. 

COMMON HARD SbAPS. 

Hard Swyf.^Uipon one ton of tallow put into 
the soap pan about 200 gallons of soda ley, of 
specific gravity 1*040 being poured, heat is ap- 
plied, aiulaftera very gentle ebullition for about 
four hours, the fat will be found to be oomfdetdy 
saponified, by the test of a knifo dipped into it, 
when it will be seen that the fluid will at once 
separate npon the steel blade firom the soapy paste. 
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lliefire being withdrawn, tiie masB is allowed to 
cool dnring one hour, after which the spent lye is 
drawn off, and a similar charge introduced as at 
first, and the bdling process is renewed and conti- 
nued for the same time, and so on for six or seven 
times, increasing the strength of the lye each time. 
When boiled enough (a knowledge of which prad- 
tioe only will give,) the soap, now complete, is 
drawn off, and poured into frames, where, in 
twenty-four hours or more, according to tibe season 
of the year, it will have beoome sufficiently solid to 
be cut into squares for sale. The above ingredients, 
namely 20 cwt. of tallow, and li cwt. of real 
soda, or 7i cwt. of barilla will make 32 cwt.. of 
good hard soap. Should the soda contain much 
sulphur, it will be of a blue color ( should this be 
the case, it is diffused in a weak solution of soda, 
moderately heated, the blackish bhie portion is 
precipitated, and the upper pert being poured off 
forms a white ioiqt often called curd soap ; in this 
ease the residue boiled again with rosin, or coarse 
animal substances, a^d other refuse, forms the 
coarse yellow toap of the shops. If after the 
mixture of the last solution of soda, the subsidence' 
be disturbed by stirring the liquid a little now and 
then, and fhe whole be quickly cooled, tiie blue 
precipitate will be arrested and distributed through- 
bat die mass in streaks, forming mottled aotgf. 

Marbled 8oapt such as is used for wash balls, 
&c. is chiefly a French manufacture. It is made by 
adding a snudl quantity of sulphate of iron .during 
the first boiling. The alkali seizes the acid of the 
sulphate, and sets peroxyde of iron free to mingle 
witii the paste, to absorb more or less oxygen, and 
to produce thereby a variety of tints, of black, 
brown, red and yellow. Marseilles is celebrated 
for a soap of this kind. 

SOFT 80AP8. 

The principal difference between soaps witii base 
of soda, and soap with base of potosh, depends 
upon their mode oi combination with water. The 
former absorb a large quantity of it and become 
solid, they are chemical hydrates ; the others expe- 
rience a much feebler cohesive attraction, but they 
retain much more water in a state of mere mixture. 

Three parts of fat afford in general, fully five 
parts of soda soap, well dried in the open air, but 
three parts of fed: or oil will afford from six to seven 
parts of potash soap of moderate consistence. From 
its greater volubility, more alkaline reaction, and 
lower price, potash, or 9oft eoap^ is preferred for 
many purposes, and especially for scouring woollen 
yam and stuffs. 

Soft soaps are usually made in this country with 
whale, seal, olive, and linseed oils, and a certain 
quantity of tallow. "When tallow is added, the 
object is to produce white and somewhat solid 
grains of stearic soap in the transparent mass, 
called figging, because the soap then resembles the 
granular texture of a fig. The process is as fol- 
k>w8 : — ^The potash of commerce is made perfectly 
caustic with lime, and in two solutions of different 
strengths ; a portion of the oil is poured into the 
pan, and heated to nearly the boiling point of 
water, when some of the weaker lye is introduced. 
After boiling some time, more oil and lye are poured 
in alternately, till the whole is introduced ;. stronger 
lye is now added, and the boiling kept up very 
gently till the workman judges the saponification is 
complete, which is when the paste cesses to affect 
the tongue with an acrid pungency ; when all milki- 
ness and opacity disappear, and when a little of the 



soap, placed to cool upon a glass plate, assumes 
the proper consistency. 200 lbs. of oil require 
72 lbs. of American potash of moderate quality, 
and the product is 460 lbs. of well boiled soap. 
The process occupies five or six hours. 

BOrr TOIUBT SOAPS. 

Hie soft foncy soaps are divisible into two classes. 
1st. Good potash eoapt colored and scented in 
various ways, forms the basis of the N^lee, and 
other ordinary soft soaps of the perfumer. 2. Pearl 
eoapt which differs from the other both in physical 
properties, and in mode of prejAuration. 

Ordinary 8fft ToiM S(m^ is conducted In its 
manufiujture upon the abo\e principles, the fat used 
being good hog's lard. The soap ri^ould have a 
das sl i ng snowy whiteness ; be semi-fluid ; and pre- 
serve always tihe same appearance : such soaps are 
in generalrequest for shaving, and are most conve- 
nient in use, especially for travellers ; hence thcor 
sale has become very considerable. 

Pearl Sqft Soapf or Almonde Cream, A Frendi 
m a n ufacture, which differs from the preceding 
chiefly in the details of its manufacture, which are 
as follows :— Weigh out 20 lbs. of purified hog's 
lard on ih.e one himd, and 10 lbs. of potass oa Hm 
other ; put the lard into a g^Iazed china or earthen- 
ware vessel, gently heated upon a sand bath, 
stirring it constantly with a wooden spatula, and 
when it is half-melted, and has a milky appearance, 
pour into it one half of the lye, (die potash it is 
supposed has been already dissolved in water and 
passed through quick lime,) still stirring and 
keeping xxp the temperature as equaUy as possible ; 
after an hour or so we shall perceive some fat 
floating on the surface, like a film of oil, and at 
the same time the soapy granulation falling to the 
bottom ; we must then add a second portion of the 
lye, whereon the granulations disappear, and the 
paste is formed^ JLt must, however, be boiled three 
hours more, when it will become quite stiff; after 
cooling gradually it is to be pound^ strongly in a 
marble mortar, along with the essence of . bitter 
almonds, when it will be fit for sale. 

BARD TOILBT SOAP. 

The soaps prepared for the perfruner are distin- 
guished into different species, according to the fat 
which forms their basis. Thus there is a soap of 
tallow, of hog's lard, of oil of olives, of almonds, 
and palm oU. The mixture of these various kinds, 
differently scented, forms the numberless varieties 
sold under so many fantastic names. 

Windsor Soap is made by mixing nine parts of 
good ox tallow, and one of olive oU, scented with 
about one hundred parts by weight of the oil «if 
carraway, oil of lavender, and oil of rosemary, in 
the following proportions : — 

Hard Curd Soap, as above. ... 100 ouncee. 

Oil of Carraway 1 p^ 

OU of Lavender f ,f 

Oil of Rosemary % } „ 

Soap a la Rose is mtfde of the following ingre^ 
dients : — 

Olive Oil Soap 30 pounds. 

Good Tallow Soap 20 ,, 

Finely Ground Vermillion .... H ounce. 

Essence of Rose 3 ounces. 

Essence of Cloves • • 1 ounce. 

Essence of Cinnamon 1 „ 

Essence of Bergamot 2| oimooi. 

Xh» hard soaps are to be kept at the heaX of boil- 
ing water for an hour, with 5 lbs. of water in an 
natinned copper pan, the vemillion then odd^t 
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ftnd when taken ofiT the fire, the essences mixed well 
with it, bj stirring them together. This is a, very 
perfect soap, possessing a delicious fragrance, ,a 
beaatiful roseate hue, and the softest detei|^»t 
properties, which keeping cannot impair. 
Soi^ au Bouquet. — 

Good Tallow Soap 30 lbs* > 

Essence of Bergamot 4 oz. 

Oils*of Cloves, Sassafras and 

Thyme, each 1 or. 

(Color) Brown Oehre .... 7 „ 
Cinnamon Soap. — 

Good Tallow Soap 30 lbs. 

Palm Oil Soap 20 „ 

Essence of Cinnamon. ..... 7 oz. 

^ Ditto, Sassafras 1)- ,, 

Ditto, Beigamot ...... l|- „ 

(Color) Yellow Ochre .... 1 lb. 

Orange Flower Soap, — 
Tallow and Pahn Oil Soap, as before, to which add 
of— 

Essence of Orange Flowers. 7i oz. 

Ditto Ambergris 7i „ 

« ,^, I Chrome Yellow 8 „ 

^"^^'iRedLead 2 ,^ 

Mueh Soap,-^ 
Tallow and Palm Oil Soap, as before, to ^ch add 

Powder of Cfeves, Roses, and Gilly 
Flowers, each 4 oz; 

Essence of Bergamot and of Musk 

each 3)- „ 

(Color) Brown Ochre. 4 „ 

Bitter Almond Soap is made bj compounding 
50 lbs. of the best curd soap with 10 ounces of the 
essence of bitter almonds. 

Transparent Soti^. — Equal parts of tallow soap, 
made perfectly dry, and spirits of wine, are to be 
put into a copper still, which is plunged into a 
water bath ; the heat applied to effect the solution 
should be as slight as possible, to avoid evaporating 
too mudi of the alcohol ; the solution being effected 
must be suffered to settle, and after a few hours 
repose, the supernatant liquid is drawn off into 
tin frames of the form desired for the cakes of soap, 
lliese do not acquire their transparency till after a 
few weeks' exposure to a dry atmosphere : they are 
colored by a strong alcoholic solution of archil for 
the rose tint, and of turmeric for the deep yellow. 
Transparent soaps, however pleasing to the eye, 
are always of indifferent quality ; they are never so 
detergent as ordinary soaps, and they eventually 
acquire a disagreeable smelL 

Castile Soap is made of the coarser kinds of olive 
oil and soda, the color being given as described 
under marbled soap. 

Cocoa-nut Oil Soap has been lately made in 
London, and is similar in its general properties to 
the ordinary palm soap, but has others of a re- 
markable kind, besides its dissolving with extreme 
rapidity; it will wash linen with sea water, hence 
it is often called marine soap, and is much bought 
for ship use. 



MARBLING OP PAPER AND 
BOOK EDGES. 

Wb presume that tiie following instructions for 
the marbling of paper will be of use to our readers 
generally. To bookbinders in country towns we 
know that they will be invaluable ; and they must 
be serviceable to all others who have occasi(m to 



make use of marble paper, and wish to have ft- 
cheap. The first thing required is a wooden trough,- 
made of inch deal, about one inch and threes- 
fourths in depth, and half an inch in length and 
breadth larger than the sheets of paper that are 
to be marbled. This proportion between the size 
of the trough and paper should' always be observed, 
to prevent waste of color ;v of course, troughs of 
vanous sizes will be required, where paper of 
various sizes is to be marbled. The trough must 
be water-tight, and the edges of the sides of i6 
must be sloped or bevelled off on the outside, to- 
prevent any drops of color which may fall on them,- 
fh>m running into the trough and sullying ita 
contents. 

A Skimmer t or clearing stick, must be provided- 
for each trough : this is a piece of wood, two inches 
and a half vride, half an inch thick, and as long aa 
the trough it belongs to ia t0t<le«inside : the use of 
this will be explained hereafter. 

A Stone and Muller of marble, or some other 
hard stone, the size according to the quantity of 
color required to be ground. Also a flexible knife, 
for gathering the color together. 

A dozen or two of snudl glazed pipXine to> hold 
colors im The pots being frunished with 

Bf-ushes made as follows: — ^Take a round stick 
about as thick as your finger, and ' cut a noteh aR 
round one end of it ; next, take some bristies, 
four or five inches long, and place them evenly 
round the stick, at the notehed end, letting them; 
project one inch and three-fourths beyond the 
woodr fasten the bristies to the stick by several 
turns of stout thread ; cut away the ragged bristies, 
and tie up the brush firmly with fbae cord. The- 
use of the noteh round the end of the handle ia 
to make the bristles spread out, when firmly tiedi 
up, so that when used, the color may be scattered 
about more abundantiy. 

Bode for drying tiie paper on when marbled ar&> 
better : they diould be round, at least the upper 
side should, and about an inch and a quarter in 
breadth and thickness. Twelve rods 11 feet long 
will hang 3^ quires of demy, or 4i quires cS** 
foolscap. 

Colore .-—of these use the following assortment,— 
Bed. Vermillion, drop-lake, rose-pink, Venetiaik 
red, red ochre. Blue. Indigo blue, Prussian blue, 
verditer. Orange. Orange lead, orange orpiment,. 
Black, Ivory, blue black. Yellow. Duteh pink,, 
yellow ochre, king's yellow, English pink. 

Now, with respect to grinding your colors; 
observe — the finer your colore are ground, the 
better and the cheeper will your work be. First, 
your colors should be finely pounded, then mixed 
with water to the consistence of paste, and put in 
a color pot with the knife. From the pot, the 
^color must be taken out a littie at a time, and. 
levigated very fine with pure water. 

Conqfound Colors-.are made by mixing the colors- 
above-mentioned in certain proportions. The 
following may be particularized : — 7b make a Bed- 
Color, mix tiuree parte of rose-pink, with one of 
Vermillion. A finer Bed, Four parte of rose-pink,, 
two parte of Termillion, and one part of drop-lake ;. 
for very fine work use drop-lake alone, but use it 
very sparingly for it is a dear article. Yellow. 
Two parte of Duteh pink, and one part each of' 
king's yellow and English pink. Green. Made by 
mixing blue and yellow. J)ark Blue. Indigo;, 
which may be made lighter by the addition of 
verditer. Orange Brown. Two parte of Venetian* 
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leeA, and one part of orange lead. A fine Grange, 
Put Bome fine yellow ochre in a ladle iswt a fire, 
-and keep it there till it aMomes a dark rod color. 
Take of tJds red ochre, finely pounded, and of 
Venetian red equal quantities; and add a little 
orange orpiment or rose pink, mix all well together. 
Umber Color, Equal quantities of Venetian red, 
orange lead, and ivory black : this can be lightened 
-with orange lead, er darkened with tyory bhick. 
'Cinnamon Color, Venetian red with a little 
Prussian blue. All otiier colors which may be 
wanted can be made by mixing together those 
already described, in a manner that will be dictated 
'by experience. 

In addition to tiie articles already mentioned, 
obtain the following : a bottle of ox-gall, a bottle 
-of good oil of turpentine, and some pive water. 

Supposing you to be provided with the materials 
for marbling, the next thing is to show you how 
to set about the operation. In tiie first pkce, the 
trough, already described, must be filled, at least 
to within an eighth of an inch of the top, with a 
solution of gum tragacanth, which is to be prepared 
88 follows : — Gum of a pale white semi-transparent 
appearance (gum of a pure white or of a brownish 
color is often bad) is to be soaked in water for at 
least forty-eight hours, in the proportion of half a 
pound to a gallon and a half; this should make a 
gum water as thick as that used in miniature 
painting. Pass the solution of gum through a 
hair-sieve or linen cloth, and pour it into the 
trough. In all cases, when the trough is to be 
used, the solution should be well stirred up with a 
few quills, and the surface of it deared frvm film, 
&c., by the skimmer above described. 

Cblort intended to represent Veins are made by 
adding a small quantity of gall to the various colors, 
mod stirring each well up with a brush, in order 
that they may be properly mixed. Previous to use, 
tiiese mixtures of color and gall are to be thinned 
with water to the consistence of cream, and are to 
be well stirred up. 

Colore for producing Spots like LacS'Work. 
Take some dark blue, or other color, add some gall to 
it, and about as much, or a little less, oil of turpen- 
tine; 8tir all well together, and dilute with water. 

Your trough being prepared, and your colors all 
at hand, it will now be proper to try if the latter 
are in a proper state. To do this, throw on the 
solution, by shaking the various color brushes over 
it, some spots of color. If the spots spread out 
larger than a crown piece in size, the colors have 
too much gall : if the spots, after spreading out a 
little, contract again, there is too little gall in 
them. In the one case more color must be added, 
in the other, more gall. 

If the colors are in good order, and paper is to 
be marbled, the whote surface of the solution in 
the trough must be covered by colors, in spots, 
streaks, or whirls, according to the pattern re- 
quired and laid on according to directions which 
will be g^ven presently. The paper should be 
previously prepared for receiving the colors, by 
dipping it over night in water, and laying tiie 
sheets on each other with a weight over them. 
The sheet of paper must be held by two comers, 
and laid in the most gentle and even manner on 
the solution covered with the colors, and there 
softly pressed with the hand that it may bear 
everywhere on the solution; aft«r which it must 
be raised and taken off witii the same care, and 
then hung to dry over the rods. 



The following directions will serve to show how 
the various patterns are produced :— 1. Throw on 
red till the solution is nearly covered, tiien some 
yellow, black, and green. Yon may add, if yon 
please, a Utde purple with plenty of gall and 
water in it; yon may twist the colors into any 
sh^M you choose by means of a quilL 2. Tiaow 
on red, yellow, black, and green, a8 before ; but, 
for a last color, add some of the dark blue mixed 
with turpentine. . 3. Throw on red, yellow, blade, 
and green in the proportion tiiat you dioose ; then 
with a quill, draw Ihies through the colors ; after 
which throw on a greater or less quantity of blue, 
greeni, piok, or purple, mudi diluted, and con- 
taining plenty of gall and turpentine. 4. Throw 
on very fine red for veins; then plenty of the 
turpentine blue. If your odors are good this 
produces a handsome pattern in a short time. 5. ^ 
Throw on some dark blue mixed with turpentine, 
and take this up with a paper previously stained 
of a yellow, light blue, red, pink, or green color. 
To obtain a good green for this purpose, boil French 
berries in water, add a littie spirit or liquid blue, 
and careftiUy brush over the paper, which must be 
good and well sized, with this mixture. 

A few genend and recapitulatory observations may 
not be useless here. Let your materials be of the 
best quality. Grind your colors finely, and keep 
them dean. When your colors become too thick 
for use, add fresh ground color witii water and a 
littie gall to them, and stir them iq> well. Be 
particular in gettizig good turpentine. "When the 
solution of gum gets dirtied throw it away and 
make a fresh one. 

The neatest and most convenient method of 
marbling the edge-s of books, is to dip one volume 
at a time, doing the ends first, and throwing back 
the boards to do the fore-edge ; observing to hold 
the book tight with both himds, and not to dip 
deeper than the surface, to prevent the solution 
from spoiling the book. It is the safest way, 
probably, to tie the book between boards before 
dipping. And, for tiie sake of convenience and 
economy, when only a few books are to be mar- 
bled, a small trough should be used. 

Marbled paper is glazed by a machine similar to 
that with which cottons are glazed, a sight of 
iHiich may easily be had at any cdenderers. But 
a machine of tins kind would only be required by 
such as might marble very largely. Book-edges 
are polished by the agate burnisher, and so might 
small pieces of paper be polished, which were 
required for any particular purpose. Grood com- 
mon pressing, or at farthest hot-pressing, might 
serve as well as glazing. For any fancy work it 
would have a fine effect to varnish the marble 
paper aft«r it had been put to its destined purpose, 
and had become dry. Paste and all moisture, it 
is well known, chase all the glaze away. The 
application of a coat of varnish subsequent to the 
application of paste would double the beauty of 
the best marble paper made, and much improve 
the common kind, at a trifling expense. 



MISCELLANIES. 

Animals in Whiting ^ Chalky 8fc. — ^An examina- 
tion of some of the finest powdered sorts of chalk 
which are used in trade has afforded Professor 
Ehrenberg the following result, that even in this 
finest condition not merely the inorganic part of 
the chalk is become separated, but that it remains 
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mixed with a great number of well-presenred forms 
of tlie minute shells of coral animalcules. As pow- 
defed olialk is used for paper-hangings, Professor 
• Ebrenberg also examined ^ese as well as the walls 
of his chambers, which were simply washed with 
Hme, and eren a kind of glased vellum paper called 
▼isiting cardst and obtuned the very ▼isible.resttlt— 
demonstrating the minnteness of division of indepen- 
dent organic life— that those walls and paper-hang- 
ings, and so doubtless all similar, walls of rooms, 
honses, and ohorohes, and even glazed visiting cards, 
prepared in the above-mentioned manner (of which 
cards, many however, are made with pure white lead, 
without any addition of chalk) present, when mag- 
nified 300 diameters, and penetrated with Canada 
balsam, a delicate mosaic of elegant coralline animal- 
enles, invisible to the naked eye, but, if sufficiently 
^magnified, more beautiful tiian any painting that 
covers them. — Poff. Ann, 

Transferring Imprtitioni qf Old Prints, — One of 
the most ingenious inventions we have witnessed for 
many a day is a process, invented by Mr. Joseph 
Dixon, for transferring impressions to stone. The 
discovery was made some seven or eight years since, 
and, by its means, new and exact Impressions of the 
leaves of old books, bank bills, engravings, &c. may 
be obtained in an incredible brief space of time. 
The celerity and exactness of the work are truly re- 
markable. A bank bill was transferred by Mr. Dixon, 
in presence of the officers of the bank, with so much 
fidelity and precision that the very signers of the bill 
could not tell the difference between the copies and 
tlie original. It is due to Mr. Dixon to state, that 
he has obtained a patent for the process by which 
bank bills can.be protected from his own invention, 
should it ever fall into the hands of rogues. The 
importance of the discovery is in nowise inferior to 
that of the Daguerr^type, of which we have heard so 
much within the last half-year. — New York Mirror. 
Oat by a New Procen, — An experiment in gas 
lighting by the Count de Val Marino was made yes- 
terday evening on a piece of waste ground at the 
back of Fetter Lane. A small gasometer was erec- 
tbd, which was connected by tubes to a furnace 
containing three retorts, one of which was partly 
filled with water, a second with tar, and both being 
decomposed in the third retort, formed the sole 
materials from which the gas was produced. The 
process appeared to be extremely simple, and the 
novelty of the experiment consisted in the fact, that 
the water and tar were the only materials employed, 
^'^-^hough the inventor says, that any kind of bitumen 
or fatty matter would answer the purpose equally 
well. After the lapse of about half an hour after 
the commencement of the process ; the gas was 
turned into the burners, and a pure and powerful 
light was produced, perfectly free from smoke and 
unpleasant smell. The great advantages of this 
kind over that produced from coal, consists, it is 
said, in the cheapness of its producing materials, 
the facility with which it is manufactured, and the 
perfection to which it is at once brought, without 
the necessity of its undergoing the tedious and ex- 
pensive process of condensation and purification ; 
foi* in this instance, as soon as the preliminaries 
were completed, the light was produced in a per- 
fect state, within a few feet of the gasometer, which, 
although of inferior size, was said to be capable of 
affording light for 10 hours to at least 500 lamps 
or burners. The price also will be, it is estimated, 



not more than one-third that of coal gas— equally 
available, for domestic use — and such that small 
gasometers might, at a trifling expense, be fitted up 
at the back of grates in private dwellings, from 
which the gas could be conveyed in Indian rubber 
bags to any part of the house, thereby preventing 
the many accidents which occur by the use of tubes 
or pipes. — 21tmet, Dee. 17. 

Vegetable Origin qf the Diamond. — One of the 
most striking physical investigations that have 
lately occurred, is that of Sir D. Brewster by 
which he has further shown the probable vege- 
table basis of Uie diamond. He had previously 
remarked several peculiarities of structure in this 
gem, which indined him to assign it an organic 
origin. Thus, for example, having detected a bub« 
ble of air in a diamond. Sir David transmitted 
through it a pencil of polarized light, and perceived 
round the bubble four luminous sectors, separated 
by the black cross. Now this could only be ac- 
counted for by assigning a variable density from the 
centre to the exterior, greatest against the bubble of 
air, which must have exerted a degree of compres- 
sion on the matter in contact with it. On other 
occasions, Sir D. Brewster had remarked in certain 
diamonds. interposed carbonized parts. At the re- 
cent Liverpool meeting, this philosopher commu- 
nicated what he conceived to be a novel phenome- 
non ; but it has been remarked in France in the 
diamond lenses prepared by M. Oberhauser ; namely, 
an infinity of very fine parallel lines, which are per- 
ceived in the diamond in a certain direction, and 
which are very prejudicial to its employment in the 
construction of lenses. These lines had been 
regarded in France as fibres, or as fine channels. 
Sir D. Brewster considers them as separating so 
many layers of variable densities ; he counted many 
hundreds of them in less than the one-thirtieth of 
an inch, and to them he attributes the duplication 
of the images, which were formerly suppowd to be 
due to an ordinary effect of double refraction. He 
is consequently led to imagine that if diamond lenses 
were worked parallel to the direction of these layers, 
or, so that their axis was exactly perpendicular, they 
would not be influenced by the presence of these 
lines ; the lens would act precisely as if the diamond 
were perfectly homogeneous. 

Sir David states, that he has not observed thia 
structure resulting from an assemblage of fine 
laminie of varying densities in any other mineral, 
not even in apophyllite or chabasite, which present 
different degrees of extraordinary refraction in 
different points of the crystal, depending on a se- 
condary law of structure. Sir David, therefore, 
thinks this speeial structure in the diamond to be a 
new indication of its vegetable origin, and that it 
was formed by the successive deposition of layers 
submitted to different pressures.— Arcana qf Science* 
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148— What are the toys called sensitive leaves, and 
made ? Atuwered on page 312. 

l50->How are animal skeletons prepared and whitened ? 
Answered on Vol. 2, page 157. •• 

ISl^What is madder carmine, and how prepared? J 
Anstoered on page A\Z. 

152 — ^What threshing machine is applicable to clover seed ^j 
Anstoered on page 414. 

153— How 18 sheet waxm^tdo? Amwered on pctge %\%. 

154— How is rice paper made, and of what ? Answered 
page 307. 
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ON MAKING AND PRESERVING 
ARTIFICIAL MAGNETS. 
The methods employed by scientific persons to 
make artificial magnets are numerous, lliey natu- 
rally divide themselves into two distinct classes ; in 
one we are supposed to have one or more artificial 
magnets, by whose assistance weare desirous of making 
otbirs ; and in the second class it is to be ima- 
gined that we have no one to begin with, but merely 
ike bar or wire of steel of which we are desirous a 
magnet should be made. This division of the 
subject it will be most advisable to treat of first, 
leaving the former for a future opportunity. 

First, By Electro-Magnetism, — It is a well- 
known fact in this science, that when a current of 
electricity is made to circulate around a bar of iron 
or steel, it induces in that steel magnetic properties, 
and that in a single instant ; thus it forms a ready 
method of forming artificial magnets, both sudi as 
are straight, as well as those which are of the 
horse-shoe form. The apparatus usually employed 
for this purpose is as follows : — Let A, Fig. 2, 
represent a wire coiled round a straight bar of soft 
iron, and liet the ends of the coil dip into the two 
small cups, from which issue also two other wires, 
P and N, supposed to be connected with the positive 
and negative sides of a quart galvanic jar, in action. 

The very moment the connection with the poles 
of the battery is made, the soft iron bar will be 
found a powerful magnet, capable of holding a 
considerable weight: the bar being of soft iron 
only, loses its attractive and directive property as 
soon as its connection with the battery is cut off. 

If, instead of the iron bar, one of hard steel 
be substituted, the magnet thus made wiU be perma- 
nent in its properties, forming as perfect a magnet 
as need be desired for ordinary purposes. It is not 
necessary that it should remain within the coil any 
length of time, as all the virtue it acquires is con- 
veyed to it instantly. 

Electric HorseShoe Magnets may be made by 
the same method both temporary and permanent, 
by substituting a piece of iron or steel in that shape, 
and connecting it witk the battery in a proper man- 
ner. See Fig. 3. 

Produced by Tortion, — This method was pro- 
posed by Gray Lussac, as one available under cir- 
■cumstances in which other methods are unattainable, 
as for example, the making of a compass needle, 
when cast away by shipwreck and other circum- 
stances, in which a weak and delicate needle is all 
that is required. 

Make a piece of iron wire, (the thinner the better,) 
very soft, and suspend it vertically, it will be 
found a magnet ; to render the magnetism thus in 
duced permanent, put the lower end of the wire 
in a vice, the cleft of a stick, or any thing that will 
hold it firmly; now twist the wire till it breaks, 
and it will be found very hard and a permanent 
magnet. 

By Percussion,— A. very simple and ^cacious 
method has been published by Mr. Scoresby, in 
the " Philosophical Transactions," for 1822, p. 241. 
That iron becomes magnetic when struck by suc- 
4!e8sive blows of a hammer, in the direction of the 
dipping needle, or about the position in which the 
tongs is held in Fig. 4, was known to Dr. Gilbert 
in the year 1600, but it is to Mr. Scoresby that 
we owe a complete investigation of the subject. 
In order to determine the effects produced by pcr- 
cnssioni M^, Scoresby used two methods : the one 



by observing the weight which the new magnet 
lifted ; and the other, by measuring the deviation 
which it produced on a magnetic needle. The 
^periments were made with a bar of soft steel, 
six and a half inches long, one*fourth of an inch 
in diameter, and weighing 592 grains ; it was placed 
in a vertical position, restmg on a piece of tin, 
and struck on the top with a hammer of twelve 
ounces. The greatest effect was produced by about 
eighteen blows. When the steel bar was placed 
upon a stone, the effect was the same ; but a great 
increase of power was obtained by supporting the 
lower end of the bar upon the upper end of another 
and larger bar, and striking it with a larger hammer. 

From the results of his experiments Mr. Scoresby 
deduced the following, as the proper application of 
his method of magnetising. He says : — 

" I procured two bars of soft steel, thirty inches 
long and an inch broad, also six other flat bars of 
soft steel, eight inches long and half an inch broad, 
and a large bar of soft iron. The large steel and 
iron bars were not, however, absolutely necessary, 
as common pokers answer the purpose very well ; 
but I was desirous to accelerate the process by the 
use of substances capable of aiding the develope- 
ment of the magnetical properties in steel, llie 
large iron bar was first hammered in a vertical 
position ; it was then laid on the ground with its 
acquired south pole towards the south, and upon 
this end of it the large steel bars were rested 
while they were hammered ; they were also ham- 
mered upon each other. On the summit of one 
of the large steel bars, each of the small bars held 
also vertically, was hammered in succession ; and 
in a few minutes they had all acquired considerable 
lifting powers. Two of the smaller bars, connected 
by two short pieces of soft iron in the form of a 
parallelogram, were now rubbed with the other 
four bars, in the manner of Canton. These were 
then changed for two others, and these again for 
the last two. After treating each pair of* ban in 
this way for a number of times, and changing Cnem 
whenever the manipulations had been continued for 
about a minute, tiie whole of the bars were at 
length found to be magnetised to saturation, each 
pair readily lifting above eight ounces. 

** In accomplishing this object I took particular 
care that no magnetic substance was used in the 
process. Ail the bars were freed of magnetism 
before the experiment, so that none of them, not 
even the largest, produced a deviation of five de- 
uces on the compass at three inches distance. Any 
bars which had been strongly magnetised, and 
had had their magnetism destroyed or neutralized 
(either by hammering, heating, or by the simulta- 
neous contact of the two poles of another magnet 
placed transversely,) I always found had a much 
greater facility for receiving polarity in the same 
direction as before then the contrary. Hence it 
generally happened that one blow with the original 
north end downwards, produced as much effect as 
two or three blows did with the original south end 
downwards." 

By this ingenious process, any person who has 
no magnets within his reach may communicate the 
strongest degree of permanent magnetism to hard 
steel bars of any magnitude, the bars magnetised 
by percussion being employed, as in the process of 
Coulomb, to magnetise the larger bars which ara 
required. 

By the Solar Rays, — Mrs. Somerville made somOj 
simple and well conducted experiments on 
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tifftct of the tiolet rays of the solar spectrum, in 
comnmnicating permanent magnetism. A sewing 
needle, an in(£ long, and devoid of magnetism, had 
one half of it covered with paper, and the other 
ezpoied to the violet rays, 5 feet distant from the 
prism which refracted them ; in two hours it acquired 
magnetism, the exposed end exhibiting north polarity. 
The indigo rays produced an equal effect, and i^e 
blue and green the same in a less degree. Hie yel- 
low, orange, and red rays had no effect, even after 
three days exposure to their action ; pieces of blue 
watch spring received a higher magnetism. When 
the sun's light fell upon the expos^ end, through 
blue colored glass, or through blue or green riband, 
the same magnetic effects were produced. 

Mr. Canton*a MUhod qf Friction,^** Take a 
poker alid tongs, or two bars of iron, i^t larger and 
the older the bietter, and fixing the poker upright, as 
in Fig. 4, hold to it with the left hand, near the top, 
by a silk thread, one of the soft bars, having its 
marked end downwards ; then grasping the tongs 
with the right hand, a little below their middle, and 
keeping them nearly in a vertical line, let the bar 
be rubbed with the lower end of the tongs, from the 
marked end of the bar to its upper end, about ten 
times on each side of it. By this means the bar will 
receive as much magnetism as will enable it to lift 
a small key at the marked end ; and this end of the 
bar being suspended by its middle, or made to rest 
on a point, will turn to the norths and is called 
its north pole ; the unmarked end being the south 
pole. 

7b preseKve Magnets, — ^Magnets should, when 
laid aside, be placed as nearly as possible in the 
position which they would assume in consequence 
of the action of terrestial magnetism ; if this be 
neglected, in process of time they will become gradu. 
ally weaker ; and this deterioration is most accelera- 
ted when its poles have a position the reverse of the 
natural one. Under these circumstances, indeed, un- 
less the magnet be made of the hardest steel, it will 
eventually lose the whole of its magnetic power. Two 
magnets may also very much weaken each other, if 
they be kept, even for a short time, with their simi- 
lar poles fronting each other. This will readily be 
understood from what has been said with regard to 
magnetic induction. The polarity of the weaker 
magnet is rapidly impaired, and sometimes actually 
reversed. All rough and violent treatment of a 
magnet should also be carefully avoided : every con- 
cussion or vibration among its particles tends to 
weaken its power. 

Horse-shoe magnets should have a short bar of 
soft iron, adapted to connect the two poles ; and 
should never be laid by, without such a piece of iron 
adhering to them, and with a we^ht attached, as 
in Fig. 5. If hung up in this position, and the 
weight gradually increased day by day, its lifting 
power will increase very materially. Bar magnets 
should be kept in pairs, with their poles turned in 
contrary directiops, and the dissimilar poles on 
each side connected by a bar of soft iron, so that 
the whole may form a parallelogram. They should 
fit into a box when thus arranged, so as to guard 
against accidental concussion, and to preserve them 
from the dampness of the atmosphere. They should 
be polished not with a view of increasing their 
magnetism, but because they are then less liable to 
contract rust. Both single magnets and needles 
have their power not only preserved but increased, 
by keeping them surrounded with a mass of dry 
filings of soft iron, each particle of which wiU 



re-act, by its induced magnetism upon the point of 
the magnet to which it adheres, and maintain in 
that point its primitive magnetic state. 

In the " Compte Rendu" for January 2nd, 1838, 
there is an important notice of a communication re- 
ceived from M. de la Rive, relative to the magnetis- 
ing of needles, by the nerves. The following is an 
extract:—** Dr. Prevost, of Geneva, has succeeded 
in magnetising . very delicate soft iron needles by 
phcing them near tfie nerves, and perpendicular to 
the direction which he supposed the electric current 
took. The magnetising took place at the moment 
when, irritating the spinal marrow, a muscular con- 
traction was effected hi the animal." 



SIMPLEST ELECTRICAL JAR. 
Mant persons are desirous of constructing an 
electrical apparatus sufficient for giving shocks, 
without the cumbrousness and expense of the usual 
machine. The following may assist them in thia 
intention : — 

A, Fig. 1, is a common phial, (the larger the 
better,) having a little water inside, corked tightly, 
and with a wire running through the cork to the 
bottom of the jar, and having a brass ball or a 
bullet upon the top of the wire outside. The phial 
is covered up to a certain height outside, as repre- 
sented, with tea lead, or tinfoil, or sometjiing 
similar; Dare two cat-skin rubbers, made like 
finger-stalls, and are to be used on the thumb and 
fore-finger of the right hand, a fur glove will 
answer still better ; C is a black silk ribbon, about 
30 inches long ; B is a wire with a ball at the end, 
to act as a discharger for the phial when in use ; it 
is to be bent and applied so as to discharge the 
electricity from the jar. 

To use this apparatus ; warm and dry the phial, 
&c. on the outside, also warm the ribbon well ; put 
the phial on a table without the discharger attached 
to it, and holding the warmed ribbon by its end in 
the left hand, draw it through the thumb and finger 
which is furnished with the fur caps, holding it so 
that it may pass over and touch the knob of the 
phial. The friction of the ribbon and fur will 
excite them, and the electricity thus disturbed will 
charge the phial. Repeat this briskly 15 or 20 
times, and the phial will be found charged vith 
fluid, and capable of giving a shock when discharged, 
as may be proved by holding the jar by its outward 
coating, (which may be done without danger of a 
shock,) and also in the same hand, in contact with 
the coating, the wire end of the discharging rod. 
Upon bringing the ball of this to the ball of the 
plual, the shock will pass, and a snap, according to 
the size of the bottle, be heard. Another way of 
charging this simple apparatus is given thus, in 
** Adams's Electricity :"— 

To Charge the Jar, — Place the two finger-caps, 
D, on the first and middle finger of the left hand ; 
hold the jar. A, at the same time at the edge of the 
coating on the outside, between the thumb and 
first finger of the same hand ; then take the ribboa 
in your right hand, and steadily and gently draw it 
upwards between the two rubbers, D, on the two 
fingers, taking care at the same time the brass ball 
of the jar is kept nearly close to the ribbon, while 
it is passing through the fingers. By repeating this 
operation twelve or fourteen times, the electrical 
fire will pass into the jar, which will become 
charged, and by placmg the discharger, C, against • 
it, as shown in ^e figure, you will see a sensible 
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•park past firom the ball of the jar to that of the 
di«ohax|pBr. If the apparatus is dry and in good 
order^ yon will hear the crackling of the fire when 
the HbbiDn is passing through the fingers, and the 
Jar will discharge at tiie distani^ of aboot half an 
inch between the balls.'' 

If the shock is to be passed durongh the arms of 
•ereral persons, they most join hands t the person 
at one end of the line mnst hold the knob of the 
discharger; and when the person at the other 
end touches the knob of the phial the shock will 
pass through l^em all» and according to its strength 
be felt at &B fingers, wrists, elbows, or chest. 

Mr. Cavallo describes a still more simple ap- 
paratus for producing the electric charge, though 
not so portable as the above, which he calls the 
9t\f»eharg%ng Ley den phialj and thus describes : — 
" Take a glass tube of about 18 inches in length, 
and an inch, or an inch and a half in diameter, 
it is immaterial whether one of its ends be closed or 
not. Coat the inmdeof it with tin foil, but only 
from one extremity of it to about as far as its 
middle ; the other part, which' remains uncoated, 
we shall call the naked part of the instrument. 
Put a cork to the aperture of the coated end, and 
let a knobbed wire pass through the coat, and come 
in contact with the coating. The instrument being 
thus prepared, hold it in one hand by the naked 
part, and with the other hand clean and dry-rub 
the outside of the coated part of the tube ; but, 
after every three or four strokes, you must remove 
the rubbing hand, and must touch the knob of die 
wire, and in so doing a little spark will be drawn 
from it. By this means the coated ead of the tube 
will gradually acquire a charge, which may be in- 
creased to a considerable degree. If then you 
grasp the outside of the coated elid of the tube 
with one hand, and toudi the knob of the wire 
with the either hand, you will obtain a shock, &c. 
'' In this experiment, the coated part of the 
tube answers the doable office of electrical machine 
and of Leyden phial ; the naked part of it being 
only a sort of handle to hold the instrument by. 
The friction on the outside of the tube accumulates 

quantity of positive electricity upon it, and this 
^ectricity in virtue of its sphere of action, forces 
out of the inside a quantity of electricity also 
positive. Then by taking the spark from the knob, 
this inside electricity, which is by the coating 
communicated to the knob through the wire, is 
removed, consequently the inside remains under- 
charged or negative, and of course, the positive 
electricity of the outside comes closer to the surface 
of the glass, and begins to form the charge. By 
further rubbing and taking the spark from the 
knob, this cha^e is increased, &c." 

ULTRAMARINE. 
This substance, "which is one of the most brilliant 
colors of the palette, is also one of the most last- 
ing. It is produced firom lapis lazuli (lazulite), 
a hard species of stone, found in Persia, China, 
and Great Bocharia. The stone is not uniform in 
its color ; it often has white veins like marble, and 
is sprinkled with points and veins of a golden 
lustre. There are also ferruginous pyrites in it; 
that is, combinations of iron and sulphur. Having 
chosen portions of this stone free from veins and 
pyrites, it is only requisite to reduce it to an im- 
milpable powder, when it forms a fine blue color. 
Probably this was the original mode of preparing 



it, before the discovery of the process by means of 
which the color is separated firom other matter 
which would tarnish it. 

The lazulite is first broken into small pieces, to 
give an opportunity of cutting away, with steel 
scissors* the white veins that may be found; all 
the parts that are of a fine color must then be pot 
Into a crucible, and brought to a red best; ad 
when the matter is in this state, it is to be tltfoim 
into cold water. 

As the lazulite will sustam a red heat without 
chang ing color, the object of the operation is to 
facilitate the trituration of the stone. The pieoei 
are then taken out of the water, then pounded in 
an iron mortar, passed throu^ a sieve, and ground 
with water on porphyry or glass : a strong tent- 
dous paste is thus formed ; tUs is dried, and pro- 
duces a blue powder, more or less tinged with grey, 
according to the qnality of the stone. This 
powder is then intimately blended with an eqnal 
weight of resinous paste, composed of new wax, 
Burgundy pitch, gum mastic, turpentine, snd 
linseed oil, in sudi proportions, that when the 
powder is combined with it, the paste shall still 
continue pliant and manageable. This mixture, 
of course, must be united by heat, and the melt^ 
mass is then thrown into a dish foil of water. It 
is kneaded at first with two spatulas of wood, snd 
with the hands when it is cold enough for that pur- 
pose. It is formed into roUs, which are {mt into a 
vessel full of water, where they must remain fifteen 
days, renewing the water occasionally i this pro* 
cess causes a fermentation, by which the oxide of 
iron firom the decomposed pyrites adheres still more 
closely to the mastic, in the same degree that the 
blue powder of the lazulite separates from it. The 
paste is then pressed in a dose vessel of water, when 
the ultramarine exudes, and colors the water. 

The first issue of the color is the most brilliant : 
for this reason the products are divided into three 
or four different classes, or grades of strength; 
but when no more color can be gained by cold 
water, another issue can be obtained with the aid 
of warm water. When at length nothing further 
can be procured in this way, the addition of a 
little soda to the mastic will draw out what is 
called the ashes of ultramarine, which is a mixtnre 
of a small portion of the mass, a little oxide of 
iron, and a small portion of the color, forming a 
grey, of a more or less bluish tint. The ultrama- 
rine is then washed in boiling water, which 
carries off a littld^ of the resinous matter mixed 
with it, and which lowers the brightness of iti 
tone. 

Although this color can sustain a red heat 
without losing any color, yet it may be destroyed 
by acids, which give tjie means of ascertaining 
its purity in tbt following manner : — A pinch of 
this color being put into a glass, and some nitre 
thrown upon it, the blue color is destroyed in a 
moment, only an earthy matter remaining, of a 
yellowish grey col(Mr, and the appearance of jeQy. i 
Neither cobalt nor Prussian blue are changdl ^ m 
the acids, so that when ultramarine is adoltere^ t 
by one of these articles, the fraud is easily <ti^ 7 
vered. A solution of indigo is not bright ca^ \ 
to tempt any one to use it in the fabrication^ ') 
ultramarine, but should it be attempted to hei' ®^ if 
the tone of ultramarine by this substance *^ \\ 
sulphuric acid will soon discover it, as thi- 
does not act upon indigo. •* '^'"'^j 
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FLOOR-CLOTH MANUPACTURB. 
Read at tk€ RoytU InttUtOUm, 

BT MB. BRAKim. 

Thb main part of tlie manipuktloii li rimilar to 
calioo-priiiting» Ae figuraa upon Ae UoAs being 
upon a much larger scale, and the doths yrhkik an 
printed being of an infinitdy greater aise. Hw 
common dimensiona of a floor-dodi are 210 or 220 
square yards, and hence tiie immense siie and often 
nnseemlj appearance of floor-cloth worin. A 
stout canTass is chosen in the ftnt instanoe. This 
is ndled to one extremitj of a wooden frame, and 
stretched by means of hooks which are attached to 
tiie other sides. It istfaen wadied with a weak 
she and rubbed OTcr with pumice stone. No otiier 
substance has yet been found whidi answers the 
purpose so well as this mineraL The next step is 
that of laying on the c(^r, whidi is performed by 
placing dabs of paint over Ihe canvass with a brush, 
and then rubbing or polishing it with a long pecuHtf 
diaped troweL Four coats of paint are llius ap- 
plied in front and three on the bade of the do<ii. 
To remoye it fh>m the frame when these processes 
are finished, a roller on a carriage is employed, 
I upon which it is rolled and conveyed to theoz- 
tranity cf tiie manufactory for the purpose of 
bdng printed. 

It is then gradually transfSBrred firom the roller, 
and passed over a table whidi is 30 feet long and 
4 feet wide, made of planks phoed vertically, and as 
it proceeds over the table, tbe blocks, dipped in the 
i appropriate colors, ftre applied. The colors used 
«re ochre, umber, vermillion, and difi^erent kinds of 
dm>me, mixed up with alitUe linseed oil and a little 
turpentine. 

The number of blocks applied to one pattern de- 
pends upon the number of colors. 

The first mode of applying the patterns was by 
stencils, that is, the pattern was cut out in paper, 
nnd when the paper thus prepared was applied to 
the cloth to be painted, that portion where the 
ground was exposed by the interstice in the paper 
was traversed by a brush. Then a combination of 
stencilling and lumd printing was had recourse to, 
the former process being first made use of, and then 
a block was applied, the stendlling forming the 
groundwork. Stencilling is now abandoned. In 
printing, it is necesssary that the cloth should first 
be rubbed over with a brush, else the colors will 
not adhere. Whether the effect is electrical or not 
I has not been ascertained. Every square yard of 
I good oil-doth weighs 3i or 4^ lbs., each gaining by 
the application of the paint 3 or 4 lbs. weight, and 
hence, the quality of this manufacture is judged of 
by the wdght. Whiting is often used in spurious 
eloths, mixed with oil. Cloth prepared in this way 
qpeedily cracks and becomes useless. 

Good clotii, with a very stout canvass, is used 
for covering verandahs, and will last nine or ten 
years, while spurious doth will become usdess in 
one year. Floor-cloth is employed to cover roofe, 
as at the manafsictory at Knightsbridge, and fbr 
., gutters. In the latter case it is remarkable that 
.water remaining in contact with it produces no 

'injurious effect. 
^ Painted baize for tables is usually manu&ctured 
r^'-With a smooth side, and is printed with biodcs of a 
^e structure resembling calico blocks. Fine 
"^^^Hnvass is employed ; several coats of paint are 
f^^M on upon one side, and the other recdves one coat, 
> V l^^ ^ t'*^ strewed over with wool, or flocked, as it 



POLISHING MARBLES, &c. 

Thx following is the process of polishing the most 
common sorts of marble : — If &e piece to be polished 
is a plane surfoce, it is first rubbed by means of 
another piece of marble, or hard, stone, with the 
intervention of sand (of two sorts) and water ; first, 
with the finest river or drift sand, and then with 
common house or white sand, whidi latter leaves 
the surfiMX suflidently smooth for its subjection to 
the process of gritting. Three sorts of grit stone 
are employed : first, Newcastle grit ; second, a fine 
grit brought firom the neighbourhood of Leeds ; and, 
lastly, a still finer, called snake grit, procured at 
Ayr, in Scotland. These are rubbed successivdy 
on the surface with water alone ; by these means the 
surfause is gradually reduced to that doseness of tex- 
ture fitting it for the process of glazing, which is 
performed by means of a wooden block having a 
thick piece of woollen stuff wound tightly round it ; 
the interstices of the fibres of this are . filled with 
prepared putty powder, or per-oxide of tin, and 
moistened with water ; this being laid on the marble 
and loaded, it is drawn up and down the marble by 
means of a handle, being occasionally wetted, untu 
the desired gloss is produced. 

The polishing of mouldings and enrichments is done 
with the same materials, but with rubbers varied in 
shape according to that of the moulding or enridi- 
ment. The block is not used in this case; in its stead 
a piece of linen doth, folded to make a handful : this 
also contains the putty and water. 

With regard to the size of the sand rubbers em- 
ployed to polish a slab of large dimensions, they should 
never exceed two-thirds of its length, nor one-third 
of its width ; but if the price of marble is smaU, it 
may be sanded itself on a larger piece of stone. The 
grit rubbers are never larger than that they may be 
eadly held in one hand ; the largest block is about 
fourteen inches in length and four inches and a half 
in breadth. 

Eaine, or Inflammable Snow, — Hermann, of 
Moscow, examined a substance termed inflammable 
snow, which fell on the 11th April, 1832, thirteen 
versts firom Wolokalamask, and covered a con- 
siderable space of ground, to the depth of 1 to 2 
inches. Color, wine-yellow, transparent ; soft and 
elastic, like gum ; sp. gr. 1*1 ; smelling like rancid 
oil ; burns with a bhte flame, without smoke ; inso- 
luble in cold water ; soluble in boiling water, upon 
which it swims ; soluble in boiling alcohol ; dis- 
solves also in carbonate of soda, and acids separate 
from the solution a yellow visdd substance, soluble 
in cold alcohol and which contains a peculiar acid. 
Analyzed by oxide of copper it gave 

Carbon . . . 61.5 

Hydrogen. . . 7.0 

Oxygen . . . 31.5 

100 
He has named it eaine, or oil from*heaven. 



THE CAUSE OF PLANETARY MOTION. 
That motion occasions ail the changes which take 
place in the material world cannot be doubted ; all 
chemical change is occasioned by the motion of the 
particles of bodies among themsdves, and electrical, 
gdvanic, and magnetic ^fects are occasioned by the 
constant motion of some all-powerfkd and universal 
fluid or influence ; atten4>ts therefore to assimilate 
these effects and to simplify the laws which govern 
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them hat nataraUy attracted the attentioii of phi- 
lotophera in ererj age and country, more especially 
to explain the heavenly bodies. Their efforts, 
however, have been principally directed to ascertain 
the laws by which that motion appears to be regu- 
lated, rather than the cause of it It is ascertained 
that the planets are retained in their orbits by the 
centripetal and centrifund forces. But why do 
these bodies move at all? Why do they turn on 
their axes, and revolye in stated orbits ? Of what 
nature are those forces called centripetal and centri- 
fugal ; are they forces per se ; are they electrical or 
magnetic ? The present state of science seems to 
indicate the latter, and the object of this paper is 
to bring forward a few arguments to prove the 
ratiooality of this opinion, and to adduce some 
experiments in support of it. I shall be allowed, 
perhaps, to make a supposition, and then show 
how far facts will corroborate or negative our 
position. 

I imagine the sun, which is known to be the 
centre of our system, and consequently the centre 
of attraction for all the planets, to contain a load- 
stone, equal, or nearly epual, to his polar diameter, 
or in other words, a magnetic current or energy in 
the direction of its axis, for here the word loadstone 
is only used for the sake of convenience : and the 
remaining part of his bulk to be composed of some 
heterogeneous mass, somewhat similar to the crust 
of our earth ; and that all the bodies of the system 
are similarly constituted. If we can but prove 
that this supposition is correct, the very formation 
of the planets will cause their various motions, and 
they will contain the principals of motion in them- 
selves : for example, the sun from its containing a 
loadstone within its bulk, will attract the loadstones 
of the worlds which rotate around him, and with a 
power proportioned to their magnitudes and the 
square of their distances, as is attributed to gravita- 
tion, and the crust or outer surface of these bodies, 
from their nature, would rotate upon their axes, 
because their surfaces are galvanic and their axes 
magnetic. The galvanic power inherent in the sun, 
the planets, and their moons would also prevent 
them approaching the sun too nearly, and as there 
is probably nothing in nature to weaken or augment 
the aggregate of either of these forces, they take 
tiiat distance at which the powers that move them 
counterbalance each other, and remain in the same 
orbit in which these forces, at first placed them. 

The above is, I am aware, a bold assumption, 
and it becomes me well to consider what arguments 
I can adduce in support of it ; to do this intelligibly 
it will be proper to allude to the facts at present 
known of galvanism and magnetism, and argue 
from them, for minute as our experiments are com- 
pared to the mighty scale of nature, yet, depending 
for their effect on natural causes, we may be enabled 
to discover something relative to the cause of that 
motion which regulates the universe ; and not only 
this, but perhaps the investigation may afford us 
reason to attribute light and heat to the same origin, 
and pursuing the same train of research, future 
philosophers may discover, that not only earth- 
quakes aqd volcanoes, but the whole extensive chain 
of chemical phenomena, composition, and decom- 
position, combustion, and crystallization are to be 
imputed to the same mighty agent — galvanism. 
But to facts — a magnet attracts all bodira suscep- 
tible of magnetism in a ratio inversely as the square 
of its distance from them, and it may be easily 
proved that all metals when made a passage for the 



galvanic fluid are magnetic ; Mr. Christie, Professor 
Cummmg, Dr. Trail, Sir H. Davy, and others 
have said, that in aQ bodies whatever, even ia 
stones, some degree of magnetism may be elicited. 
But we are obliged to depend upon the mere 
opinions of men however eminent, we can go far to 
PROYB that this is the case; Sir U Davy has 
decomposed potass, soda, and some of the earths, 
changing them into metals, and has carried on his 
researches so far as to leave no doubt that all the 
other earths are metallic also, and it may easily be 
shown that all metals are influenced by currents of 
magnetism or galvanism. This is a strong argument 
in favor of our hypothesis, as it diows us why all 
bodies around us adhere or are attracted to the 
earth's surface, and supposing t^ie sun to be 
magnetic also, why the planets do not fly off into 
boundless space : and in passing, I may mention 
that the diurnal variation of the magnetic needle 
follows the course of the sun, and that the son's 
rays also effect the needle, and disturb its directiTe 
power. But this is not the only surprising &ct 
relative to the subject, on the contrary, every suc- 
ceeding observation instead of vitiating the con- 
dnsion I have drawn, seems to corroborate it. The 
cause of the earth's rotation upon its axis appean 
not yet to have been discovered ; astronomers have, 
indeed, well ascertained that it does rotate, and I 
cannot doubt that they have accurately measured 
the time of its rotation, but the cause of this 
motion is not defined ; one has attributed it to 
subterraneous fire; another to internal waters; a 
third to electrical agency. Perhaps a modification of 
the latter, joined po the power of an internal magnet 
will cause the motion ; for what I have supposed 
to be the constituent formation of the sun is really 
known to be true as it respects the earth ; there ii 
within our globe a powerful magnetic cnrrent, 
whose poles are nearly those of the earth's rotations; 
that the outer surface of the earth is galvanic is also 
evident; it is composed of strata of dissimilar 
metals separated from each other by layers of im- 
perfect conductors; it also abounds in acids and 
water in contact with them, thus forming active 
and extensive galvanic circles, which from being 
deposited around an internal magnet must rotate if 
left free to move. That the earth is but a shell is 
not improbable ; on the contrary, many philosophers 
have maintained that it is so, and with strong 
arguments in favor of the hypothesis : but I do 
not wish those who advocate the opinion that it is 
filled with fire, nor yet those who in preference 
would have it i^ll of water, to retract their opinions, 
as the effect will be the same whether there is a 
free space within, whether fire or a liquid. This 
being the constitution of our earth, where is the 
irrationality of supposing that the sun and all tiie 
planetary bodies are similarly constitated, and this 
the cause of their rotation upon their aures. Two 
of the planetary motions being thus explained, it 
may be presumed that magnetism and galvanism 
will produce t^e revolution of these worlds in their 
orbits. It is known that the magnetic fluid is so 
subtile that it is scarcely impeded by paasing through 
dense solids ; a strong magnet will attract a needle 
placed at the opposite side of a brick wall ; the 
magnetic properties of the sun therefore would not 
be lost nor diverted from their course in passing 
through his body, but would effect the galvanic 
portion of our earth as well as his own surfiice; 
that it does influence our earth being presumed, 
the effect would be that our earth would revolve 
around the sun. g. f. 
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GENERAL RULES FOR THE PAINTER. 

BY SIB JOSHUA REYNOLDS. 

For painting the flesh, black, blue black, white, 
lake, carmine, orpiment, yellow ochre, ultrama- 
rine, and varnish. 

To lay the pallette : — first lay carmine and 
white in different degrees : second, lay orpiment 
and white, ditto : third, lay blue black and white, 
ditto. 

The first sitting, make a mixture on the pallette 
for expedition, as near the sitter's complexion as 
you can. 

To preserve the colors fresh and clean in paint- 
ing ; it must be done by laying on more colors, 
and not rubbing them in when tihey are once laid ; 
and if it can be done, they should be laid just in 
their proper places at first, and not be touched 
again, because the freshness of the colors is tar- 
nished and lost by mixing and jumbling them 
together ; for there are certain colors which des- 
troy each other by the motion of the pencil when 
mixed to excess; for it may be observed, that 
not only is the brilliancy, as well as freshness of 
tints considerably impaired, by indiscriminate mix- 
I iag and softening; but if colors be too much 
worked about with the brush, the oil will always 
rise to the surface, and the performance will turn 
comparatively yellow in consequence. 

Never give the least touch with your pencil 
until you have present in your mind a perfect idea 
of your future work. 

Paint at the greatest possible distance from 
your sitter, and place the picture occasionally near 
to the sitter, or sometimes under him, so as to see 
i>oth together. 

In beautiful faces, keep the whole circumfer- 
ence about the eye in a mezzotinto, as seen in 
the works of Guido, and the best of Carlo Maratti. 
Endeavour to look at the subject, or sitter be- 
fore you, as if it was a picture ; this will in some 
degree render it more easy to be copied. 

In painting, consider the object before you, 
whatever it may be, as made out more by light 
and shadow, than by lines. 

A student should begin his career, by a careful 
finishing and making out of the parts, as practice 
will give him freedom and facility of hand ; a 
bold and unfinished manner is generally the habit 
of old age. 

On Painting a Head, — Let those parts which 
tnm or retire ^om the eye, be of broken or mixed 
colors, as being less distinguished, and nearer the 
borders. 

Let all your shadows be of one color ; glaze them 
till they are so. 

Use red colors in the shadows of the most de- 
licate complexions, but with discretion. 

Contrive to have a screen, with red or yellow color 
on it, to reflect the light on the sitter's face. 

Avoid the chalk, the brick dust, and the charcoal, 
and think of a pearl, and a ripe peach. 

Avoid long continued lines in the eyes, and too 
many sharp ones. 

Take care to give your figures a sweep or sway, 
with the outlines in waves, soft, and almost imper- 
ceptible against the back ground. 
Never make the contour too coarse. 
Avoid also those outlines and lines which are equal, 
which make parallels, triangles, &c. 

The parts which are nearest to the eye appear 
most enlightened, deeper shadowed, and better seen. 



Keep broad lights and shadows, and also principal 
lights and shadows. 

Where there is the deepest shadow, it is aceom- 
panied by the brightest light. 

Let nothing start out, or be too strong for its 
place. 

Squareness has grandeur; it gives firmness to 
the forms : a serpentine line, in comparison, appears 
feeble and tottering. 

The younger pupils are better taught by those who 
are in a small degree advanced in knowledge above 
themselves ; andjrom that cause proceeds the pecu- 
liar advantage of studying in academies. 

The painter who knows his profession from princi- 
ples, may apply them alike to any branch of the art, 
and succeed in it. 

ANSTviBSTO^U^ 

29 — HoiP are the fantoccini figures made and 
managed? These figures are common dolls made 
so that their arms, legs, and heads are in detached 
pieces, connected together when in use by black 
silk strings which pass through them, and upwards 
to the ceiling or some other object, by whidi they 
may easily be suspended, the dress, &c. of the 
operator for example ; every joint is furnished with 
a smaller and separate fine string, also black, and 
sometimes made of horse-hair, or black sewing 
silk: all these various strings are free to move 
independent of each other. To exhibit with a 
figure of this kind, hold the susprading string by 
your mouth, and by various loops let each string 
be fastened to one of your fingers, those on one 
side of the body of the figure to one hand, and 
the rest to the other hand ; any jerk now given to 
dther finger will move the corresponding joint, 
and after a very little practice, a considerable ac- 
curacy of motion and time, in dancing, &c. may be 
attained by the operator. 

80 — How is phosphorus mixed vnth the other 
ingredients in the making of luc\fers ? Make 
some very strong gum water, and heat it to a tem- 
perature of 104 degrees of Farenheit's thermo- 
meter, which will melt the phosphorus, and stir- 
ring this up, it will be diffused through the whole 
mass of gum water. If then a common brimstone 
match be dipped in the phosphorized solution, and 
then suffered to dry it will be one of the Congreve 
matches. 

Note. — Care must be taken to have the proper 
degree of heat, because phosphorus inflames at 120 



94 — How can three different currents of clouds 
seen at the same time be accounted for ? The mo- 
tion of clouds along depends on two causes, wind 
and electricity; when the latter cause acts, wind 
is mostly absent, as at the approach of a thunder 
storm; this therefore cannot be the cause of the 
assigned motions, nor either of them ; the wind then 
must give rise to the three currents. That there 
are such contrarieties of motion in the atmosphere is 
evident from daily observation, as well as the direct 
experience of aeronauts ; how it is that clouds lie in 
strata so as to be susceptible of separate impulses is 
because of their being differently loaded witJi mois- 
ture, the heavier being nearest tihe earth, the lighter 
at the highest region. 

99— ^« carburetted hydrogen ever yet been re- 
duced by pressure or cold into a liquid or solid form, 
Sfc, ? No, neither this nor any other gaseous com- 
pound of hydrogen ; they all explode when mixed 
with oxygen and inflamed. 
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103w/t ther9 any vtay rf triteeting an angle 
geometricdUyT IFrom a F)remeh Geometricai Work, 
kg Monluela,'] Let A B C be the proposed angle ; 
luLTing raised the pei]pendiciilar B C, formed tbe 
parallelogram B C A G, and prodaccd C A inde- 
finitely, draw the line BDE, 80 that the part 
D E riiaU be equal to twice the diagonal A B; 
then the angle D B A li equal to one-third of tiie 
angle ABC. 

Proof.— Bisect the line D E, and from the centre 
O draw the line A O: thetriangle A OE is isosceles, 
as is also B A O ; consequently the angle O £ A 
is the half of the angle A B D ; and Uie sum of 
the tpro latter being equal to A B C, it is triple of 
DEA. 



1 


i 


» 1 


^v= 




^ 



The diiBonlty of this problem seems to consist 
in forming the line D B, or to fix the point D, 
and tUs is not explained. I think, however, it 
may be done thus : take a radios twice A B, and 
once A O, and describe from the pdnt B a portion 
of a circle P P, and tiien draw the required line 
fro& B to te point of intersection at C ; then is 
D E equal to twice the diagonal A B. 

B^att HrB»»NICU8* 

If^^What iff the reaaon thai a drop qf gloM, 
being broken at the emaUer end, fliee into duet t 
Hie particles of drops of glass (by which are 
understood those long bubbles formed by dropping 
melted glass in water,) are from tiidr rapid cool- 
ing but little ^Idhesiye to each other, and dso have, 
from the contraction of them when cooling, a large 
vacuity within ; as soon liken as the small end is 
broken off, the air rushes in with such force, as to 
break the sides into atoms. 

125 — What it Mr, Bjoherte*8 proceet fir pre- 
eerving animal bodiee / It is supposed to be by 
the injection into the aorta of a dilute solution of 
creosote. This will certainly act most powerfully 
( an antiseptic, if the body be sufficiently imbued 
with it. In order that this may be the case, and 
that it may penetrate into the finer ramifications 
of the blood vessels, the body may be soaked for 
an hour or two in hot water previous to its in- 
jection: corrosive sublimate is another antiseptic 
material, and will effectually preserve bodies from 
putrefaction, but its use is attended with serious 
disadvantages, as it takes away the colors of all 
animal matters, making thus the muscles similar 
in col(Mr to tiie nerves, &c. It also spoils the knives 
used in after dissection. 

lib^How are the Protean pictures painted? 
Exactly as described under the article ** Dioramic 
Pedntmg," in page 227. 

li^^What iff the method qf making Chine$e 
Are-worke ? Answered in page 297. 

\\%'-^Whai are the toye catted eentitvoe leasee, 
and hew made? Tliey are made of very thin 
ahavings of horn or ivory, colored and cut into 
proper form, and oQiay be lx>ught at any toyman's. 



153^-^019 iff ekeet vja» made t Coomion wUts 
wax, with a smaller or larger portion of taUow, 
according as the sheets are wanted for winterer 
summer use, is mdted, and while in this state the 
requisite color is mixed witii it, and being wdl 
stirred up, it is poured into a square mould, about 
4 inches long, 3 broad, and 1 deqp. When cold, it 
is to be cut into slices by a dean, smooth, and 
warm knife, which during tiie cutting is kept warm 
and wet, by being, after each slice is cut off, dipped 
into hot water. 

147 — Haw iff lacker fir Irate and tin-ware 
made ? Put into a pint of alcohol, an ounce of 
turmeric powder, 2 drams of amotto, and 2 drams 
of saffron ; agitate during seven days, and filter into 
a dean bottle. Now add 3 ounces of dean seed-lae, 
and agitate the bottle every day for fourteen days. 
When the lacker is used, the pieces of brass, if 
large, are to be first warmed, so as to heat the huid, 
and tiie varnish is to be applied by a brush ; the 
smaller pieces may be dipped in the varnish, and 
then drained by holding &em for a minute over tlie 
bottie. This varnish when applied to rails for desks, 
&c., has a most beautiful appearance, being like 
burnished gold. 

Tin TTore.— *Put 3 ounces of seed-lac, 2 drams of 
the substance known by the name of dragon^s blood, 
(Sanguit Draconit,) and 1 ounce of turmeric powder 
into a pint of well rectified spirits. Let the whole 
remain for fourteen days, but during that time 
agitate the bottie once a day at least When 
properly combined, strain the liquid through mntlin. 
It IS brushed over tin-ware which is intended to 
imitate brass. 

MISCELLANIES. 
Xoffff qf Weight in Cooking Animal fboi.—It is 
well known that, in whatever way the flesh of animals 
is prepared for food, a considerable diminution takes 
place in its weight. As it is a subject both nsefol 
and curious in domestic economy, we shall give the 
results of a set of experiments, which were actoally 
made in a public establishment: they were not 
undertaken for mere curiosity, but to serve a ^mr- 
pose of practical utility. 28 pieces of beef, w^* 
ing 280 lb., lost in boiling 73 lb. 14 oz. Hence 
the loss of beef in boiling was about 20i lb. in 
100 lb. : 19 pieces of beef, weighing 190 lb., lost in 
roasting 61 lb. 2 oz. The weight of beef lost m 
roasting appears to be 32 lb. per 100 lb. 9 pieces 
of beef, weij^g 90 lb., lost in baking 27 Va. 
Weight bst by beef in baking is 30 lb. per 100 lb. 
27 legs of mutton, weighing 260 lb., lost in boiling* 
and by having the shank-bones taken off, 62 lb. 4 <^* 
The shank-bones were estimated at 4 os. m^ 
therefore the loss in boiling was 55 lb. 8 oz. The 
loss of weight in boiling legs of mutton is 21 lb. per 
100 lb. 35 shoulders of mutton, weighing 350 Ibf 
lost in roasting 109 lb. 10 oz. The loss of weigl^ 
of mutton in roasting was 3Hlb.per 1001b. lo 
loins of mutton, weighing 141 lb., lost in rosstiBg 
49 lb. 14 oz. Hence loins of mutton lose by toe^ 
ing about 35i lb. per 100 lb. 10 necks of mutton, 
weighing 100 lb», lost in roasting 32 lb. 6 oz. From 
the foregoing statement, two practical inferences 
may be drawn. Firsts in respect of economy, i* * 
more profitable to boil meat than to roast it. SeconOf 
whether we roast or boU meat, it losea by cookioff 
from one-third to one-fifth of its whole wright— 
Pkilotopbical Magazine, 
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ELECTRICITY. 

(Reiumed from pagt 119.) 
Es. 49,—Elecfrie Swing. — Balance a small figure 
upon two fine silk strings, and place it within three 
or four inches of a baU, which forms part of a con- 
ductor, while on the odier side of iSie figure is a 
second ball connected with the ground. Upon 
putting the machine in action, the figure will vibrate 
from one to the other. 

Pig. 1 represents such an instrument. A is a ball 
attached to the prime conductor of a machine. B 
is a ball connected with the ground. C is the 
figure suspended by silk, and supported by two 
glass pillars ; though these last are not absolutely 
necessary, because the silk will be suflicient to pre- 
vent any charge the figure may receive from being 
•dissipated before it arrives at B, the proper place 
to deposit it. 

Ejp. 50. — The Electric See-saw, — Suspend a strip, 
or fine rod of glass upon a centre, and upon each end 
of it support a light figure of pith. Let one of the 
figures have no conducting substance under it, nor yet 
touch the conductor when swinging upwards ; but let 
ihe other figure come against the ball of the conductor 
when it rises highest, and touch another ball con- 
nected with the ground when descending lowest; 
if put properly under the conductor of a machine 
it will vibrate up and down— the opposite figure 
only acting as a counterpoise to it. 

Fig. 2 represents this apparatus. A is the con- 
ductor. B the condacting figure. C the counter- 
poise ; and D the part connected with the ground, 
to carry away the fluid brought down by B. 

JEr. 51. — The Electrical Rope Dancer,— ^na- 
pend from the ball of the conductor two* thick 
wires, about a foot long. The upper wire is con- 
nected vrith the conductor by a small chain, or 
hook ; the lower one hung to this, at the distance 
of two or three inches, by a silk thread at each end ; 
the lower vrire is also counected to the ground by a 
chain. Place on the lower wire a paper or pith 
figure, and upon puttino: the machine in action, it 
urill move alternately and briskly between them. 

This experiment is but a modification of the 
dancing figures, described in page 179. In the cut 
now given. Fig. 3, the two wires appear unconnected 
with each other, the lower one having a stand of 
its own. This is a better form of the apparatus, 
because when connected together by silk, Uie figure 
put to dance is apt to ding to the sUk, which 
destroys the effect intended to be produced. 

Ec, b2,— Electrical Spider,— Cut out of a bit 
of cork the body of a spider; furnish it with 
eight white thread Ug^ and run through the body 
a long silk thread. Hold this up in one hand, so 
that it shall hang two or three inches from the 
aide of the conductor, and hold the finger about 
the same distance beyond it — ^when the assistant 
turns the machine the spider will fly backwards and 
forwards between the conductor and ^e finger. 

Ex. bZ.-^^tminff Sealing Wax, — Fasten <m to 
a thick wire a piece of sealing wax, about one inch 
long, by heatmg it, and thrusting the wire into it. 
Put the other end of the wire into a hole, either at 
the end dr side of the conductor, so that the vrax 
•hall be at some distance off. Underneath where 
the wax is, either on the table or the floor, place a 
sheet of brown paper, merely to catch any drops 
which may foil when the wax is inflamed. Provide 
yourself also vrith a lighted candle, and a sheet of 
white paper. Direct your assistant, (for in this 
experiment you must thave one,) to turn the ma- 



chine, and stop it exactly at the time you may 
desire. Then standing near the vrax, hold the 
white paper four or five inches from it, and light 
the sealing wax. When well lighted, blow it out, 
and at the same instant let the machine be turned, 
and exceedingly fine threads of wax will be thrown 
off, and collected on the white paper, as long as the 
wax remains melted. Stop the machine — light, and 
blow out the wax, and turn the machine as before — 
more of the filaments will be thrown off, and thus 
any quantity may be collected, and if scraped 
together by the point of a pin, it will resemble the 
finest wool, such as cannot be procured by any 
other means. 

£x. 54. lite— Electrical Pail, Fig. 4.— Suspend 
to the ball, which projects from the prime conduc- 
tor, a small metal or wooden pail, having at the 
bottom of it a hole, so fineUiat water wiU pass 
only by drops. Pour a little water into it, and 
when electrified, the water instead of dropping only 
will pass out in a stream, and thus will divide itself 
into several streams, each of which in the dark will 
be beautifully luminous. 

This experiment has been supposed to offer an 
explanation of the fiery rains mentioned in various 
authors, and is a corroboration of a fact, the 
utility of which we had once reason to congratulate 
ourselves upon being acquainted vrith. The cir- 
cumstance was as follows : — ^We were visiting a 
medical firend, and electrifying a lady for guttO' 
Serena, when a gentleman was brought in stunned 
by a fall from his horse ; it was thought advisable 
to bleed him. The arm was tried ; no blood would 
flow. The temporal artery ; still without success. 
We suggested that electricity should be tried. He 
was placed on a chair, and that upon an insulating 
stool, and immediately the machine was put in 
action, the blood flowed from both orifices, and 
the gentleman recovered. Might not this fact be 
of use firequently in our hospitals ? It is certainly 
very seldom, if ever applied to. 

Ex. 55. — Fiery Sponge. — Suspend in like man- 
ner to the bucket a sponge dipped in water, and 
the luminous streams which issue from it will be 
more numerous and beautiful then even in the last 
example. 

Ejt, 56. — Electric Planet, — Suspend from the 
conductor of a machine a brass ring, about a foot 
in diameter, and underneath it at about half an 
inch distance, a metallic plate connected with the 
ground. Place upon this plate, and within the 
ring, a very light hollow glass ball — ^tum the 
machme, and the little ball vrill describe an orMt 
around the ring, and turn at the same time about 
its ovm axis. The poles of its rotation are nearly 
at right angles to the plane of its orbit. We have 
not tried (his experiment. Mr. Adams says, " that 
it requires considerable attention to make it suc- 
ceed, as a small difference in the apparatus, or in 
the force of the machine, &c., will occasion a 
failure.*' (See Fig. 5.) 

The above, together with the experiments for- 
merly given, are the chief that are had recourse to 
for amusement. They are all to be explained by 
the principles of electrical attraction, which impor- 
tant law of the science has given rise to many instru- 
ments of paramount utility in pursuing electrical 
inquiries. The chief of these are known by the 
name of Electrometers and Electroscopes, the ob- 
jects of which is to measure either the quantity or 
intensity of accumulated eleqikricity. The principal 
are as follows :— 
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ELECTROMETERS. 

The Quadrant Electrometer, (see Fig. 6,) was 
indented by Mr. Henley. It consists of an upright 
stem of wood or metal, terminated by a ball at the 
top, and bearing an arc of ivory, divided into de- 
grees, as in a great circle: that is, containing 
90 degrees in every quarter, beginning at the bot- 
tom with zero, and having 90 at an equal distance 
from the upper and the lower part of the semi- 
circle of ivory. In the centre of this is balanced 
a very thin rod of wood, with a pith ball at its 
outward point, as represented. The slender rod is 
capable of motion up and down. It is used in 
connection with a charged jar or battery, and by 
the pith ball and its stem rising to a certain height, 
it indicates the intensity of the charge within the 
bottle or battery. At the greatest charge of a 
Leyden jar it will rise to nearly 90 degrees, but in 
a battery seldom more than 60 or 70. It being 
impossible to charge a battery so highly as a single 
jar. 

Sausseur's Bottle Electrometer is represented in 
Fig. 7. It consists of a glass case or bottle, with 
a metal bottom, four pieces of tinfoil being pasted 
on the sides of the glass, in connection with the 
bottom ; withinside the glass are two very fine silver 
wires, swinging freely in a loop above, and ending 
below in two small pith balls. The upper part of 
the instrument is a brass cap, terminated by a ball 
and a rod of three or four feet, made in joints for 
the sake of greater convenience, and pointed. Thia 
instrument when used is to be placed in some exposed 
situation, when an approaching storm or other 
cause indicates the electric fluid in the atmosphere 
to be disturbed. The silver threads by their di- 
vergence will show the degree and character of the 
fluid in contact with the instrument. When it is 
used in rainy weather, the upper part of the glass 
is covered with a hood, like an umbrella, to keep 
the glass dry, and consequently the electrometer 
insulated. Such a hood is represented upon it 'in 
the figure given. 

In tlie above electrometers, as well as in the Gold- 
leaf Electrometer, described in a former part, it will 
be seen, that however valuable they may be as indi- 
cating an extremely minute quantity of the electric 
fluid, yet for comparative and delicate experiments 
they aU fail ; because gravitation considerably in- 
fluences the weight of the moveable parts at different 
altitudes. To remedy this inconvenience, Mr. Cou- 
lomb contrived his Tortion Electrometer, which is 
represented in Fig. 8. It consists of a fine metallic 
wire A, one end of which is attached to the screw B, 
and to the other is suspended the horizontal needle 
C, composed of gum lac, or other non-conductor, 
and armed at one extremity with a gilt pith ball, 
counterpoised at the other end by an index. The 
conductor D is a small wire, with a ball at each end, 
passing through the glass receiver, in which the 
needle is suspended, and having its low^ j ball, oppo- 
sed to that of the needle. By the set wB he two 
balls are brought into contact, and tf.a in-^ex then 
points to zero, or the divided scale of tegrees. On 
communicating a very feeble electrical power to the 
conductor, it transfers it to the moveable pith ball, 
and repels it a certain number of degrees, propor- 
tional to the intensity of the acquired electricity, and 
measured by the power of tortion which it exerts 
upon the fine wire. By experiments made with this 
electrometer, it would appear that the electrical 
powers f<»llow the law of gravitation, in being in 
the inverse ratio qf the squares of the distances qf 



the acting bodies. In the most delicate construe- 
tion of the instrument, a single lilk-worm's thread ii 
used instead of the wires. 



METHOD OF DISSECTING SEEDS. 
The great rule is to throw all seeds, even the 
most recent, into warm water, and first of all to 
free those of their integuments, which have hard 
ones, and such as deny a free access to water. 
When the seeds have been somewhat softened, 
one of them is to be taken out of the water, and 
first divided into two equal parts by a transverse 
section, made from the belly to the back, and the 
divided portions are to be again instantly thrown 
into water, that the plane of the section may freely 
imbibe it. Afterwards this softened plane is to 
be examined by a lens of moderate magnifying 
power, by which means a threefold difference is 
generally detected: for first, the plane is mani- 
festly divided, from one wall of the seed to the 
other, by a simple transverse chink containing no 
matter of a different color within it : or secondly, 
the plane is marked with a 'smaller transverse 
chink, or a roundish areola, in both which a 
foreig^n or different colored matter appears, and 
in this case the seed is safely pronounced to be 
albuminous, and to contain an embryo longer than 
half the albumen : or thirdly, no vestige whaterer 
of a chink or areola can be detected, but the plane 
appears every where uniform and homogeneous; 
and then we may be very certain that either a 
very large false-monocotyledonus • embryo con- 
stitutes the whole nucleus of the seed, as in 
paullinia ; or that a minute embryo must remain 
somewhere in the albumen and either in the 
superior or inferior segment of the divided seed. 
In this last case, which is by far the most frequent, 
a new section is to be made in another seed ; 
which will divide it according to its axis into two 
equal parts. The segments being again thrown 
into water, are to be treated in the same manner 
exactly, as the transverse segments ; by this means 
the embryo, unless it be extremely minute, may 
easily be detected in one of the extremities, or 
the back of the seed, either in the form of a more 
or less short cylinder, or of a snowy or gvee-n 
globule; and, if the section be rightly made, it 
sometimes fsdls spontaneously out of its cavity, 
and sinks to the bottom of the water. Thiis very 
simple process is alone sufficient to detect, and 
afterwards entirely denude the embryo, in by far 
the greatest number of seeds : but when a seed 
occurs, possessing a cartilaginous albumen, and a 
very minute embryo, as in asarttniy then the ex- 
amination is to be conducted in a different man- 
ner. In this case, at that extremity of the seed, 
where we suspect the embryo to be situated, thin 
plates are to be repeatedly and carefully cut away 
from the dorsal and ventral parts of the albumen, 
till only the middle very thin plate remains, which 
is then to be put into water, or oil of turpentine^ 
till it becomes pellucid like glass. By these means 
unless the seed be barren, which indeed often 
happens, the embryo will be detected by a good 
lens, of the form of a snowy medullary point, 
which, from its whiteness, is not easily dia- 
tinguished from the albumen. It is not easy to 
describe in what manner very minute embryos of 
this kind are to be freed from their albumen, that 
they may be further examined by themselves: 
this is to be left to the dexterity of each person. 
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Bvt whether we are desirous of examining seeds, 
with a view to scrutinize the alhamen and embryo* 
or on any other account, we ought always to 
remember that they should be thrown into water, 
and detained there some time, however fresh they 
are ; for, without this preparation, it can never 
be learnt, for example, whether they are gelati- 
nous or not; because this quality, even in the 
most recent dry seed, cannot be detected by the 
eye; and it can never be known in old seeds, 
whether they have been berried or not, because 
the fleshy pellicle except in moistened seeds 
cannot be properly distinguished : not to say any 
thing of the greater tractability of the moistened 
albumen, and of the less degree of brittleness of 
the softened embryo. 

OIL PAINTING. 

(RetwtMA from pag9 99i.) 
To heighten a color it should be mixed with any 
similar color of a lighter tone, as light red upon 
dark red; yellow upon light red; white upon 
yellow, &c. 

Though it be absolutely necessary in many cases 
to mix two or more colors together to produce a 
desired tint, yet the student must be cautioned 
against too wantonly indulging himself in the 
mixing of colors, for it is an undoubted fact, that 
the more simply the colors are nsed the easier they 
work, their appearance is brighter, and they are 
far more durable than a compound color. T%e 
■f'ollowiny cautions should be carrfully attended to 
hy the student : — If a tint be required while he is 
at work on a picture different from any on his 
palette, it is better to mingle the colors which 
compose it with a knife than with a pencil, as the 
latter always retaina more of one color that 
another, when it is used to incorporate them 
together. 

One pencil should always be kept to one color, 
otherwise the colors will never appear fresh. 

Colors should never be teased, that is, mixed 
too much, or when, instead of being laid on the 
canvas at once, they are too much worked about 
with the pencil. 

A proper allowance must alwaya be made for 
that gloss and brilliancy which oil colors possess 
when wet. 

The decay of colors b in a great measure the 
consequence of too great a quantity of oil ; the 
parts of a picture which first begin to fade are the 
darker colors, the glazing, and where the color is 
thin, but the lights stand much longer. 

It is always proper to permit a first coat of 
color to be sufficiently dry before a second is 
applied. 

To ascertain when an oil painting is dry, it 
must be breathed upon pretty strongly, and if it 
take the breath it is dry. 

'Ihe palette and pencils when laid by should 
be constantly cleaned with spirits or oil of turpen- 
tine. 

PORTRAIT PAINTING. 

Process, — With regard to the progress of a pic- 
ture, no rule can be given that will universally 
serve to -direct the student : scarcely any two 
roasters observe the same mode of procedure, the 
judgment is tiie principal guide, and however two 
artists may vary from each other in the order of 
performing their work, they in the end produce 
the same effect as if they had both strictly followed 
one determinate rule. The process of oil painting, 



particularly the coloring of flesh, is to be divided 
into three stages, or paintings. 

The colors and tints necessary for the first and 
second stages of painting the flesh ares— 1. Flake 
white. 2. light ochre and its tints. 3. Light 
red and its two tints* 4. Vermillion, and its tint. 

5. A tint composed of lake, vermillion, and white. 

6. Blue tint. 7. Lead tint. 8. Half shade tint, 
made of Indian red and white. 9. Shade tint. 
10. Red shade. 11. Warm shade. 

The fixushing palatte for a complexion requirea 
five more : viz., 1. Carmine and its tint. 2. Lake. 
3. Brown pink. 4. Ivory black. 5. Prussian 
blue. 

riRST STAGE, OB DEAD COLORING OF FLESH. 

Having first faintly sketched the outline of the 
figure with white chalk, and afterwards formed it 
more correctly with the pencil and any of the 
transparent colors, you proceed as follows :— 

The first layer of colors consists of two parts ; 
the one is the work of the shadows only, and the 
other that of the lights. The work of the shadows 
is to make out all tlie drawing very correctly with 
the shade tint, and to remember to drive or lay the 
color sparingly. The lights should be all laid in 
with the light red tint, in different degrees, as we 
see them in nature. Hiese two colors united 
produce a clean tender middle tint. In uniting 
the lights and shades you should use a long 
softener, about the size of a large swan quill, 
which will help to bring the work into character ; 
then go over the darkest shadows with the red or 
warm shade, which will finish the first layer. 

The warm shade being laid on, the shade tint 
improves it to a warmer hue, but iif laid instead of 
the shade tints it will dirty and spoil the colors it 
mixes with, and if the red shade is laid first instead 
of the shade tint, the shadows would .then appear 
too red. In order to finish the first painting, 
improve the reds and yellows to the complexion, 
and after them the blues, observing that the blues 
on the reds make the purples, and on the yellows 
produce the greens. The grounds of shadows in 
what is called the dead coloring, should be such 
as will support the character of the finishing colors, 
which ground must be clean and a little lighter 
than the finishing colors, because the Jmishing of 
the shadows is glazing. 

If you begin the first paintiDg with glaang, it 
will stare and be of no use, and the solid cdors 
which are laid on it will look heavy and duIL 
Remember to leave no roughness, that is, none 
such as will appear rough, and interrupt or hurt 
the character of tlie finishing colors, which by 
examining the work whUe it is wet with a soft t0(d, 
or when it is dry with a knife, may be avoided, as 
it will easily take off the knots and rougher parts. 

The light red and wlnte improved is superior to 
all others colors, for the first lay or ground, which 
should always be done with a full pencil of a stiff 
color, made brighter than the Ught, because it 
will sink a .little in drying. Hie great masters 
very s^om softened or sweetened the colors, but 
in uniting the first together, were very careful in 
preserving the biightnese of their colors, and 
therefore did not wofk them below the complexion ; 
for to force or keep up a brilliancy in the ground 
can only be done with the whites, reds, and yellows, 
which method will make up for the deficiency of the 
white grounds, therefore the first painting should be 
left bright and bold, and the less the colors are btoken 
the better. 

(Continued vn pagt Zii.J 
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LIME CEMENT. 
Thbre are two modes in which Ihne acts as a oement ; 
in its combniation with water, and in its combination 
with carbonic acid. 

When quick lime is rapidly made into a paste with 
water, it soon loses its softness, and the water and 
Hhe lime form together a solid coherent mass, which 
consists, as has been stated before, of 17 parts of 
water to 55 parts of lime. When hydrate of lime 
whilst it is consolidating is mixed wi^ red oxide of 
iron, alumina, silica, the mixture becomes harder and 
more coherent than when lime alone is used ; and it 
appears that this is owing to a certain degree of chemi* 
cal attraction between hydrate of lime and these bodies 
and they render it less liable to decompose by the 
action of the carbonic acid in the air, and less solu* 
hie in water. 

The basis of all cements thdt are used for works 
which are to be covered with water must be formed 
from hydrate of lime; and the lime made from 
impure limestones answers this purpose very well. 
^U2zolana is composed principally of silica, alumina, 
and oxide of iron ; and it is used mixed with lime 
to form cements intended to be employed under 
water. Mr. Smeaton, in the construction of the 
Eddystone light-house, used a cement composed of 
equal parts by weight of slacked lime and puzzo- 
lima. Puzzolana is a decomposed lava. Tarras, 
which was formerly imported in considerable quan- 
tities from Holland, is a mere decomposed basalt : 
two parts of slacked lime and one part of tarras, 
forms the principal part of the mortar used in the 
great dykes of Holland. Substances which will 
answer aH the ends of puzzolana and tarras are 
abundant in the British Islands. An excellent red 
tarras may be procured in any quantities from the 
Giant's Causeway in the north of Ireland : and 
decomposing basalt is abundant in many parts of 
Scotland, and in the northern districts of England in 
which coal is found. 

Parker's cement, and cements of the same kind 
made at the ^m works of Lord Dundas and 
lA>rd Mulgrave, are mixtures Of calcined ferrugi- 
nous, siliceous, add aluminous matter, widi hydrate 
of lime. 

The cenrents which act by combining with car- 
bonic acid, or the common mortars, are made by 
mixing together slacked lime and sand. These 
mortars, at first solidify as hydrates, and are slowly 
converted into carbonate of lime by the action of 
the cari)onic acid of the air. Mr. Tennant found 
that a mortar of this kind in three years and a quarter 
had regained 63 per cent, of the quantity of car- 
bonic acid gas which constitutes the definite propor- 
tion in carbonate of lime. The rubbish of mortar 
from houses owes its power to benefit lands princi- 
pally to the carbonate of lime it contains, and the 
sand in it ; and its state of cohesion renders it par- 
ticularly fitted to improve clayey soils. 

The Romans, according to PUny, made their best 
mortar a year before it was used ; so that it was par- 
tially combined with carbonic acid gas before it was 
employed. ^ 

In burning lime there are some particular pre- 
cautions required for the different kinds of lime- 
stones. In general, one bushel of coal is sufficient 
to make four or five bushels of lime. The mag- 
nesian limestone requires less fuel than the common 
limestone. In all cases in which a limestone con- 
taining much aluminous or siliceous earth is burnt, 
great care should be taken to prevent the fire from 



becoming too interne; for such lime easily vitri. 
fiM, in consequence of the affinity of Hme for 
silica and alumina. And as in some phices there 
are no other limestones than. such as contain other 
earths, it is important to attend to this drcnmstenoe. 
A moderately good lime may be made at a low red 
heat ; but it will melt into a glass at a white heat. 
In Ume-kilns for burning sndi ]ime> there ahould be 
always a damper. 

In general, when Hmestones are not magnesian» 
their purity will be indicated by their loss of weight 
in burning ; the more they lose, the laiger is the 
quantity of calcareous matter they contain. The 
magnesian limestones contain more carbonic add 
than the common Hmestones ; and all lose more than 
half their weight by caldnation. 

EASY METHOD OP MAKING 
BAROMETERS. 
An accurate barometer is essential in gaseous in- 
vestigations ; but as boiling the mercury in the 
tube is rather hazardous, and the fitting it on an 
air-pump, a work of time and attention ; such an 
instrument is troublesome to make, or expensive 
to purchase. Advantage may, however, be taken 
of the vacuum produced in the barometer itself^ 
and a correct instrument thus placed within the 
readi of every practical chemist The detail may 
be as follows :— 

Provide 1. A dean barometer tube, not less than 
\ inch bora at the closed end, but which may run 
away to ^th at the lower end, to save mercury, 
and not less than S3 inches long. 

A tube 8 or 9 inches bng, ^ or | bore, open 
at both ends, one bdng drawn out to a fine 
aperture ; for pouring in the mercury. 

3. Four or five pounds of mercury, (8 or 10 lbs. 
would be more convenient) which has been stand- 
ing three or four weeks under weak nitric add, 
(1 acid to 10 water); or distilled mercury if to 
be had. 

4. An iron ladle, and a disc of sheet iron 
which will not quite cover the mercury, when in the 
ladle. 

5. A small Wedgewood mortar, which the 
mercury will i or ^ filL 

6. A turned wood box and lid, (such as are 
used for tooth powder), not less then 1^ inch 
internal diameter and depth; which must have a 
hole through the lid large enough to slide up and 
down the tube, and be vamisiied inside and out, 
for the cistern. 

Hie tube should be dried over a lamp or before 
a fire, with the open end up, and covered with a 
bit of muslin to keep out dust. In the mean 
while the mercury may be placed in the ladle, with 
the iron disc floating upon it ; and set on the fire 
till it boils, when it is to be instantly removed and 
placed in the cold. Whilst it is cooling, a horse 
hair must be passed quite down the tube to the 
closed end, or if one is not long enough, two may 
be bound together with a fibre of silk. A knot 
makes a difficulty in passing them down. A fine 
silken thread, waxed to give it stiffiiess will do, 
but the tube must then be cold first. Wire does 
not answer, the tubes being very subject to snap 
after it, even when silked. 

As soon as the mercury is cold enough to handle, 
it is to be poured into the Wedgewood mortar, and 
the pouring tube having its point dipped bdew the 
surface to exclude the dust, is to be filled to about 
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an inch by suction applied at the other end. This 
quantity will remain in, if the tube is held at but 
slight decUvity. The wide end being now closed 
with the finger, the pouring tube is to be removed 
to the barometer tube, which should be held mouth 
up, at an inclination of about 45°. The point of 
the pouring tube being entered into the mouth, 
the finger is to be wiUidrawn, and the mercury 
poured in, by increasing the declivity of the 
pouring tube. Thus the mercury runs down to 
the closed end, and the air passed up by the horse 
hair, leaving few or no bubbles. When it con- 
tains three inches of mercury, however, it should 
be carefully examined all round, and if any 
bubbles appear, they should be brought to the 
hair, by gently tapping the tube, held almost 
horizontal with a bit of wood, at the same time 
turning it slowly a little backward and forward 
upon its axis, the hair being never allowed to go 
below. This should be done at three or four 
inches, to have a smooth column of mercury as 
the filling proceeds. When the tube is thus full, 
the hair is to be withdrawn, leaving an end of it 
in the vacancy left by its removal, until that also 
is filled. The hair being now withdrawn altogether, 
the tube is to be overfilled, so that the mercury 
presents a convex face above the glass. 

The open end is now to be stopped with a 
finger, just moistened to give it closeness ; which 
squeezing out the superfluous mercury will effectu- 
ally prevent all access of air. The tube is now 
to be inserted in the mortar of quicksilver, and 
brought to a vertical position, when a vacuum 
will be produced by the descent of the mercury. 

The lower end is now to be again tightly 
closed with the finger, the^be lifted out of the 
mortar and brought gently to a horizontal position. 
The finger must be kept tight against the open 
end, to maintain the vacuum; when a minute 
portion of air will make a visible bubble in any 
part of the column. By lowering the head a very 
little, the mercury may be made to flow gently to 
that end, and leave the vacuum next to the finger. 
By a short jerking motion in the direction of its 
length, the tube and mercury are kept in a 
sort of vibration, the mercury striking smartly 
against the closed end, like the water hammer, 
and this vibration brings together and carries 
upward toward the finger, any bubbles which 
may be present in the column. A very slight 
inclination is sufficient for this purpose, and of 
course, any increase thereof tends to diminish the 
lowest bubbles by compression : but a little change 
from less to greater, and vice versa, puts in motion 
the stationary ones, when there are such. If the 
tube is not clean, little bubbles will fix themselves 
to any dusty part, and cannot sometimes be 
moved unless by washing them away: pouring 
the mercury gently from the head of the tube to 
the finger, and back again three or four times. 

When the mercury lies, smooth for its whole 
length, the finger is to be withdrawn, the hair put 
in and three or four inches vacant carefully re- 
filled. The tube is then to be stopped and 
inverted in the quicksilver with the same precau- 
tions as before, against the entry of a bubble 
under the finger. When brought to the per- 
pendicular position, it should be turned round and 
examined on all sides to see that the column is 
perfectly smooth and bright; and when quickly 
inclined, so as to allow the mercury to reach the 
head, i'. should return a smart rap. If both these 



conditions are found, the tube is well filled ; hut 
'as a repetition of the levelling and vibratory 
process for drawing off" the bubbles, is a work bnt 
of little time and trouble, it is better performed 
a second time for the sake of security. 

The tube thus twice purified from air, and 
replaced in the mortar of quicksilver, wants only 
its cistern. The lid is first to be plunged beneath 
the surface, and there slid up over the tube, say 
three or four inches where it is to be fixed by a 
slight wedge, or slip of paper. Thtf box is next to 
be filled, plunged also under the quicksilver, and 
its edge passed under the tub^, which must rest in 
it, not quite upright, so that it may be full to the 
head. The box and tube, in this position, both 
full of mercury, are to be taken out of the mortar 
and set on a saucer or plate ; when the tube being 
brought upright mercury will descend, and flow 
over the sides of the box; more is also to be 
withdrawn from the box, by suction with the 
pouring tube, until about } of an inch deep is left 
above the bottom of the tube: a little more or 
less, according to the state of the barometer, at 
the time, above or below the average; \ixit if 
below, the average can be attained by inclining 
the tube. 

A slip of wood, say ^ of an inch square, but 
cut away at each end to an edge, and exactlp 29 ^ 
inches long, must now be placed in contact wiUi- 
the surface of mercury in the cistern, and a mark 
made on the tube at its upper end : a scratch is 
sometimes hazardous; a little paint on a camel's 
hair pencil is safer. The lid is now to be slipped 
down on the box, and the whole removed from 
the plate, on to a piece of thin chamois leather ; 
which being brought up over the box, is to be tied 
tight round the tube ; and it may then be set on 
the case, the box being supported beneath, to the 
proper height. If the barometer stood at 29^. or 
being below, was brought to that height by in- 
clination, the mark is a standard ; if above, it 
must be corrected for the depression of the surface 
in the cistern. The scale must also be corrected, 
for the counter-elevation aud depression in the 
cistern; which is conveniently ascertained by 
previously filling three inches of the tube, and 
measuring the height it occupies in the box with 
the tube immersed ; allowance being made for 
its conical form, if it he such. But this may be 
done by different methods, generally known. 

Such an instrument may be prepared by any 
practical chemist, and may be trusted for common 
laboratory purposes. For investigations of ex- 
treme delicacy, of course, every possible pre- 
caution and perfection are required. 

REVIEW. 

Manchester as it is; or Notices of the Institutions, 

Manirfactures, Commerce, Railways, &fc», of the 

Metropolis qf Manufactures ; interspersed with 

much valuable information, usrfulfor the resident 

or stranger, with numerous Steel Engravings and 

Map, Orr and Co., London, 1839. 

Such is the title of an admirable guide-book to 

this g^eat mart of industry, and mint of wealth. 

Every thing relating to a town like this is of more 

than local interest ; and upon the getting up of 

this little work, there has evidently been more than 

usual care bestowed and expense incurred. The 

plates are numerous and good ; the matter varied ; 

accurately, and carefully written ; the printing and 
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pi^r good, and the whole cheap. We have been 
especially delighted at learning the commercial 
habits, literary pursuits, and political opinions 
of the diversified inhabitants. Of these portions 
of the book we, however, dare not quote, they not 
being scientific ; but the following, though by no 
means the best written, we hope will be of interest 
to our readers : — 

Geology of Manchester, — *' The rocks exhibited 
round Manchester belong to the saliferous and 
carboniferous groups, the strata exposed being the 
Upper New Red Sandstone, 
Magnesian Limestone, 

Lower New Red Sandstone, or Rothe Todte Liegende^ 
Upper Coal Measures. 

The extensive range of new red sandstone spreading 
over the rich lowlands of Cheshire, has its north* 
eastern terminus here. Near Medlock-bridge, Higher 
Ardwick, it rests unconformably upon the coal 
strata. Near the Vauxhall-gardens, St. George's 
road, it is found covering the magnesian limestone. 
The magnesian limestone which, in the north' of 
England, is several hundred feet in thickness, is 
heil very limited, chiefly consisting of clays or 
marls. The true limestone is in several beds of a 
few inches thick, which, as well as the intervening 
clays, contain remains of aviculs, axinee, &c., 
fossils characteristic of the same formation in York- 
shire. Below this is the rothe todte liegende, 
which is well exhibited at the Vauxhall delph, where 
it mt^ be seen resting unconformably upon the coal 
measures. It is here very unlike the same forma- 
tion in Durham, bearing a more close resemblance 
to the new red sandstone, and contains none of the 
coal plants found at the above locality. 

'* The most interesting deposits exhibited near 
Manchester are certainly the upper coal measures, 
as seen at the Ardwick limestone works, and at the 
weir on the river Medlock, near Pinmill-brow. At 
the former localities three beds of limestone are 
worked ; they form nearly the top of the carboni- 
ferous series, being more than any other coal 
strata in the neighbohrhood. Their connection 
with the coals of Clayton and Bradford may be 
traced by following the banks of the river towards 
the canad aqueduct. The limestones are supposed 
by some to have been formed in fresh water, but 
this is doubtful. 

*' On the opposite side of the town, a fine ex- 
ample of a fault or dislocation occurs ; it runs 
along the valley of the Irwell, and disappears 
amongst tiie hills above Bolton. Its vertical ex- 
tent is unknown, but is probably not less than seven 
hundred feet. At the collieries of Mr. Fitzgerald, 
near Pendleton, the upper coals (corresponding in 
some degree with those at Bradford) are met with, 
and continue to the celebrated Worsley collieries, 
where they also form the top of the series. As we 
approach the range of hUls seen near Oldham, 
Rochdale, Bury, Bolton, and Chorley, the coals 
and rocks of the lower parts of the series exhibit 
themselves. 

'' The different beds in connection with the coal- 
•eams contain many of the characteristic fossils of 
the carboniferous group : remains of fish have been 
fbnnd witli most of the coals, wlulst extinct and 
tropical forms of plants are in many places ex- 
tremely abundant. The fish chiefly belong to the 
Sanroid and Lepidoid families of M. Agassi. The 
plants are ferns, fruits, gigantic reeds, and arbores- 
cent forms of cryptogamous plants, as well as many 
others of doubtful affinities. '' 



The Coal Field of Lancashire.—*' It has been 
calculated that the available coal beds of Lan- 
cashire amount in weight to the enormous sum of 
8,400,000,000 tons. The total annual consumption of 
this coal, it has been estimated amounts to 3,400,130 
tons. Hence it is inferred that the coal field of Lan- 
cashire, at the present rate of consumption, will last 
2,470 years. 

"Tlw coal strata have never been foiind, except 
lying between the magnesian limestone and the mill, 
stone : the former crops out at Ardwick, on the 
south-east, and the coal stratum commenc^ in the 
adjoining township of Bradford. Taking the line 
of the Rochdale canal as a guide, the various coal 
strata crop out one after another, until in the neigh- 
bourhood of littleborough, the last valulble seam, 
appropriately called the * Mountain Mine,' is dis- 
covered. Under this there is no mine of value. 
Taking the direction to the right or left, tiie same 
facts present themselves— towards Oldhun, Bolton, 
Bury, Ashton, and indeed round tiie whole circum- 
ference of Manchester. Beyond this boundary there 
is another extensive field in the Wigan district ; so 
that Manchester has, in her own immediate vicinity, 
a copious supply of coal from the mines of Pendle- 
ton, Pendlebury, Worsley, Ashton, Dukenfield, Old- 
ham, Rochdale, Middleton, Radcliffe, Tonge, Great 
and Little Lever, Darcy Lever, Hulton, &c. ; and 
travelling beyond this circle of about ten miles there 
is the second or Wigan coal district, embracing the 
districts of Hindley, Abram, Leigh, &c. Somewhat 
more out of the line, there are the Haydock, Huyton, 
Pemberton, St. Helens', and other collieries ; but 
the facilities of conveyance being greater towards 
Liverpool than towards Manchester, the produce of 
those mines goes almost wholly to supply the former 
town. Wigan is the ultimate point from which coal 
are now sent to Manchester. The weekly consump- 
tion of Manchester and neighbourhood is estimated 
at about 26,000 tons ; and it is believed that of this 
quantity only about a thousand tons are derived 
from the Wigan district. Until within the last three 
or four years, when the trade was encouraged by a 
reduction of about one shilling in the ton on the 
Duke of Bridgewater's canal, no coal whatever came 
from that quarter, but as the mines more immedi- 
ately contiguous to Manchester begin to fail, the 
remoter places will of course come to aid the market. 
At present, Bolton and Oldham supply the great 
bulk of coal : it is stated that forty boats, each con- 
taining twenty tons, are employed by one colliery 
alone in that district. Pendleton, in point of situa- 
tion, has the superiority over other collieries, inas- 
much as the mines are within two miles of the centre 
of the town. Other coal-owners, however, are com- 
pelled to lower their prices to meet this advantage. 
At present, from 7s. 6d. to 8s. per ton is the rate at 
which coal is laid down at the engine-houses of 
factories, whilst for private consumption it is charged 
as high as 12s. the ton. In 1831, engine coal ob- 
tained 10s. per ton, but the opening of new or the 
extension of old collieries atj Pendleton, near Roch- 
dale, and at Worsley, brought down the price to 6s., 
and since that time it has gradually recovered.'' 

Preservation of Ships from Worms. — ^TheFrendi 
have made a discovery which is likely to have con- 
siderable effect in reducing the expense of construct- 
ing vessels. Mi± pitch and tar with essence of 
tobacco, and use this mixture to caulk the ships ; 
by it they are preserved from worms, which the tafi 
thus prepared, poisons. — Times. 
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THE OXY-HYDROGEN BLOW-PIPE. 
In the first paper on the ** Analysis of MineralB,'' 
(page 169,) we gave a plahi description of the more 
ubML month blow-pipes, with Tarious remarks on 
the management and general application of these 
yalnable instruments. We now present our readers 
with a simihur account of the powerful apparatus 
due to the skill and knowledge of Mr. Golds- 
worthy Gurney, who in its construction has redu- 
ced what was previously a dangerous instrument, 
to the most perfect safety and facility of management. 
We shall at once give Mr. Gumey's own descrip- 
tion of It, and then adduce a few experiments to 
show its powerful action in melting some of the most 
stubborn substances, which mineralogy makes us 
acquainted with ; observing that its intense action 
is derived from the inflammation of hydrogen and 
oxygen gases mixed together. 

Fig. 1 represents the apparatus complete : A and 
B is the safety apparatus of which Fig. 2 exhibits 
a section, and through which the gas must pass from 
the gasometer D by the stop-cock C. G is a 
transferring bladder screwed to the stop-cock H, by 
which the gasometer is charged by an assistant 
during its action and such a quantity of gas supplied, 
as to keep up a flame for any requisite time. Be- 
tween the gasometer and the charging bladder a valve 
Is placed to prevent a return of the gas. I is a 
wood or pasteboard cap, so contrived as to unite 
lightness with strength ; this is attached by four 
strings K to wires, which, passing through holes L L 
in the table of the instrument, are fixed to M a 
moveable press board below. When the requisite 
pressure or weight is placed on M, the cap I is drawn 
down horizontally and equally on the gasometer 
B: upon which, the gas is forced through the 
water-tube B, the safety apparatus A, and out of the 
jet C, at the end of which it is burned. If an 
explosion were to happen in the gasometer, the cap 
I would be thrown into the air, where, from its 
extent of surface and great lightness, its progress 
would be arrested before any mischief ensued. The 
gasometer bladder, or silk bag D is tied to a 
bladder-piece, which screws into a tube contained 
in the body of the table of the instrument. This 
tube terminates in the stop-cocks C and H. 

Fig. 2 is a section of the parts AB of the pre- 
ceding figure enlarged. P' is the stop-cock which 
admits the gas from the ga^meter to the water 
trough G, by a tube M, which reaches to the 
bottom of that vessel. ]Li is the water with the gas 
rising through it. R is a gauge which indicates 
the proper height of the water. N is a cork, 
which, if an explosion happens on the surface of 
the water, is thrown up, or which can be taken out, 
when water is to be poured into the trough. I I 
are chambers in the safety apparatus, intended,' by 
means of the wire gauze partitions K to arrest the 
progress of a retrograde flame. O is the jet, of 
which various sizes should be provided, to be used 
at the will of the operator. 

Combustion of the Carbonaceous Substance which 
floats on Pig-iron. — When this substance was 
brought, per se, into contact with the ignited gas, 
scintillations ensued, resembling the sparks thrown 
out by the fire-work called a flower-pot, but on a 
smaller scale. When placed upon charcoal, the 
same appearance takes place, until fusion begins, 
when a bead of metal is formed upon the charcoal, 
and as soon as this begins to boil, such a rapid com- 
bustion takes place, that the whole of the metal 
seems to be sent forth in a volume of sparks. 



The bead exhibits to the file a bright metaBfc 
lustre like iron ;-~both before and after fusion, it 
is magnetic. 

Fusion and Combustion of Carburet of Iron. — 
Dr. Clarke seleMCted a small, fragment, and brought 
it into contact with the united gases; its fusion 
immediately ensued, being accompanied, at the 
same time, by that vivid seintillation which was 
remarked in the preceding* experiment, and which 
denotes the combustion of metallic bodies, especially 
of iron and platinum. No change of color was, how- 
ever, to be observed in the flame ; the light, as 
usual, was intense. 

Upon examining the appearance of plumbago 
after fusion, its surface was covered witii innume- 
rable minute globules, some of which were limpid 
and transparent ; others were of a brownish hue ; 
and the large globules jet black ; and seemed to 
exhibit a dark metallic lustre ; but being so exceed- 
ingly minute, it was difficult to ascertain their real 
nature. They sunk in naphtha, disengaging bubbles 
of gas. Water produced no diange in &eir appear- 
ance ; they fell rapidly to the bottom, and remained 
there without alteration. 

Oaride of Tin. — ^Wood-tin exposed to the ignited 
gases, communicates a beauuftiiful blue color, like 
that of violets, to the flame. This, Dr. Clarke 
says, has not been before noticed. 

If a pair of iron forceps be used as a support, 
the iron becomes covered with an oxide of tin, of 
incomparable whiteness. The fusion is rapid; and 
if the wood-tin be placed upon charcoal, tiie metal 
will be revived in a pure and malleable stete. 

Oande qf Iron.— In this experiment, Dr. Clarke 
made use of wood-iron, or fibrous red hsematite. 
It was placed upon charcoal, and instantly fused ; 
being reduced to a bead, which began to bum, like 
iron- wire, by continuance of heat. 

Fusion of Platinum,-^The hrgest drops which 
have fallen from melted platinum wire, when exposed 
to the utmost heat, weigh ten grains; but Dr. 
Clarke obtained drops <^ metal weighing fourteen 
grains, when the current of gas was diminished so 
as not to let the metal run off too quickly from the 
wire. By placing several globules upon a piece of 
charcoal, and suffering the whole force of the gases 
to act upon t^em, the metal is made to boil, and they 
all run together in one mass. In this way Dr. Clarke 
has melted more than 200 grains of platinum into a 
single brilliant metallic globule. 

Combustion of Tellurium. — When tellurium is 
placed upon charcoal, and acted upon by these gases, 
it inflames with violence, accompanied by detonation, 
exhibiting a very beautiful flame. It is then volati- 
lised in ^e form of a greenish yellow vapour, having 
a very disagreeable odour. 

Combustion of Selenium, — ^The action of the igni- 
ted gases on this new metal, causes rapid volatilization, 
and the metal as it arises gives a beautiful blue color 
to the flame ; at the same time the vapour has a 
strong odour of horse-radish. 

Combustion qf Antimony. — If, when this metal 
is in a state of ebullition on charcoal, it be thrown 
upon a deal board, or on the floor, it will divide into 
innumerable fiery globules, which bum with a vivid 
flame and brilliant scintillation. 

Fusion of Iron and Iron-Filings. — ^When these 
were put upon charcoal, and acted upon by the ignited 
gases, they were speedily thrown into a state of active 
ebullition, and gave out a most vivid light, accom- 
panied by beautiful scintillations. 

Combustion of Copper, — Copper placed upon the 
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charcoal, boiled and burnt rapidly^ giring out a 
delicate green flame. 

CombusHoH qf Gold, — If a slip of gold be exposed 
to the action of these gases in a state of ignition, it 
will bum with a brillituit green flame. 

Combustion of Siher, — ^When a piece of silver 
k pat on a piece of charcoal, before the jet of the 
oompoond blow-pipe, it bums with a light green 
flame. 

Combwtum qf Phosphate qf Lime, — This salt did 
not decrepitate. It was phosphorescent, and fused 
into a black slag ; depositing on an iron forceps a 
cupreous colored powder. It scintillated with a 
reddish-colored flame. Upon filing the slag, Dr. 
Clarke observed a globule of white metal, resem- 
bling silver, which does not alter by exposure to 
the air. 

Fusion of SileXf Alumine, and Barytes, — Finely 
powdered silez was moistened with water ; it 
became agglutinated by the heat, and was then 
perfectly f^ed into a colorless glass. 

Alumine was perfectly fused into a milk white 
«DBmd. 

Barytes fused immediately, with intumescence, 
owing to water ; it then became soUd and dry ; but 
soon melted again into a perfect globule, or reddish 
white enameL 

Fusion of StrontiteSf Glucine, and Zircon, — 
Strontites placed upon the charcoal and exposed to 
the inflamed gases, exhibited the same phenomena : 
Glucine, in a similar situation, was perfectly fused 
into a white enamel. Zircon, under the same treat- 
ment, exhibited a similar appearance. 

Fusion of liwe.—When the compound flame 
fell upon Ume, the splendour of the light was 
insupportable to the naked eye ; and when viewed 
through deep colored glasses, (as, indeed, all the 
experiments ought to be,) the lime was seen to 
become rounded at the angles, and gradually to 
sink, till, in a few seconds, only a small globular 
protuberance remained, and the mass of supporting 
lime was also superficially fused at the base of the 
column, through the space of half an inch in 
diameter. The protuberance, as well as the con- 
tiguous portion of the lime, was converted into a 
perfectly white and glistening enamel. A magnify- 
ing glass discovered a few minute pores, but not the 
slightest earthy appearance. 

Fusion of Magnesia, — The escape of water 
caused the vertex of the cone of magnesia to fly off 
in repeated flakes, and the top of the frustrum that 
thus remained, gave nearly as powerful a reflection 
of light as the lime. After a few seconds, the piece 
being examined by a magnifjring glass, no roughness 
or earthy particles could be perceived on the spot, 
but a number of glassy smoo^ protuberances, whose 
BwrhiCt was a perfectly white enamel. 

Professor Silliman, of Yale College, says, that 
we may, perhaps, be justified in saying, in future, 
that the primitive earths are fusible bodies, although 
not fusible in furnaces ; in the solar focus, nor, 
(with the exception of alumine or barytes,) even by 
a' stream of oxygen gas directed upon burning 
charcoaL 

Fusion of C?M«-l'Tin^.— Gun-flint melted with 
great rapidity : it first became white, and the 
fusion was attended with ebullition and a separation 
of numerous small ignited globules, which seemed 
to burn away, as they rolled out of the current of 
flame ; the product of this fusion was a beautiful 
splendid enamel. 



Fusion of Chalcedony, Oriental Cornelian, and 
Red /(upar.^ Chalcedony melted rapidly, and gave 
a beautiful bluish-white enamel, resembling opal. 

Oriental cornelian fused with ebullition, and pro. 
duced a semi-transparent white globule, with a fine 
lustre. 

Red Jasper, from the Grampians, was slowly fused 
with a sluggish effervescence : it gave a greyish black 
slag, with white spots. 

Fusion qf the Beryl and Peruvian Emerald, — 
Beryl melted instantly into a perfect globule, 
amd continued in a violent ebullition, as long as the 
flame was applied; and when, after the globule 
became cold, it was heated again, the ebullition was 
equally renewed: the globule was a glass of a 
beautiful bluish white color. 

The phenomena exhibited by the emendd of Peru, 
were similar ; only the globule was green, and per- 
fectly transparent. 

In addition to these and other interesting experi- 
ments, Mr. Hare fused porcelain, common potteryt 
fragments of hessian crucibles, Wedgewood's ware, 
various natural days, as pipe and porcelain clay, fire- 
brick, common brick, and compound rocks, with 
equal ease. 

Note. — The double blast bellows, or atmospheric 
blow-pipe, and also an ingenious one of French in- 
vention, is described in page 199, in an article on 
** Glass Blowing.'' 



BONR AND THE SUBSTANCES 
COMPOSING IT. 

Bone is composed of two parts, or prindples ; a 
hard part consisting of carbonate and phosphate of 
lime, and a soft part known by the name of gelatine. 
It is the beautiful manner in which these principles 
are proportioned which gives to bone that toughness 
and strength so thoroughly suiting it for the work 
it has to perform. Bones containing an excess of 
phosphate, or carbonate of lime, are brittle ; and on 
the other hand, bones containing too much gelatine 
are possessed of little strength. In the bones of 
the ox about half by weight is found to be gelatine, 
in the remaining half the phosphate of lime bears 
the proportion to the carbonate of about 3 to i. 
In fish bones the gelatine forms a larger relative 
proportion and consequently they are sddom so 
strong as those of animals. 

The prindples composing bone may be separated 
from each odier with great facility ; if a bone be 
burnt in an open fire, the soft parts are decom- 
posed and dissipated and the earthy matter, still 
bearing the form of the bone, remains : this residue, 
which is the phosphate and carbonate of lime, is 
of a fine white color, and is known in the arts by 
the name of bone-ash. If a bone be immersed 
in dilute hydrochloric acid, the earthy matter 
f9rm8 with the acid products which are soluble in 
the water, while the soft parts remain behind, and 
are semi-transparent and so flexible, that a large 
bone thus treated may be easily tied in a knot. If 
a bone be boiled in water for a considerable time, 
the gelatine dissolves out from the bone, and forms 
with the water, a substance which sets on cooling, 
and is known by the name of size, or when pre- 
pared for culinary purposes it is called jeUy ; if 
this size be careftdly evaporated down it becomes 
more compact, and is then known by the name of 
glue ; thus portable soup is the glue of jelly ; 
isinglass is a fish glue ; the more ordinary kinds of 
glue are obtained from the bones, hoofs, &c. of 
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bones, cowi and other animals, and on account 
of containing ptttrcfactive matter are generally 
possessed of a disagreeable smell. 

If bones be heated in a close fessel in sneh a 
manner that the products of the decomposition can 
be collected and examined, the gelatine will be 
decomposed; carbonic acid, ammonia, and a foetid 
oil, (known by the name of Dippel's animal oil,) 
will be given off, while the remaining carbon of 
the decomposed gelatine with the phosphate and 
carbonate of lime will be found in the vessel in 
which the bones were decomposed. To obtain 
the animal charcoal free from the earthy matters 
which are mixed with it, it must be finely pow- 
dered and digested in dilute nitric acid, whereby 
the phosphate and carbonate of lime are decom- 
posed and dissolved, the animal charcoal remaining 
behind: it must now be washed and thoroughly 
dried at a moderate heat. Animal charcoal as 
thus prepared is quite pure, and remarkable for 
its power of decomposing vegetable colors : if a 
small quantity of aidmal charcoal be placed in a 
phial, and the phial be now filled with deep colored 
port wine, corked and shaken, the charcoal will 
presently render the port wine nearly colorless ; if 
the same experiment be tried with common char- 
coal, the color of the port wine is not in the least 
affected. o.c.r. 

ACOUSTICS. 
Onb of the most important uses of the atmos- 
phere is the conveyance of sound. Without the 
air, deathlike silence would prevail through nature, 
for, in common with all substances, it has a 
tendency to impart vibrations to bodies in contact 
with it. Therefore undulations received by the 
air, whether it be from a sudden impulse, such as 
an explosion, or the vibrations of a musical chord, 
are propagated in every direction, and produce 
the sensation of sound upon the auditory nerves. 
A bell rung, under tbe exhausted receiver of an 
ur pump, is inaudible, which shows that the at- 
mosphere is really the medium of sound. In the 
small undulations of deep water in a calm, the 
vibrations of the liquid particles are made in the 
vertical plane, that is, up and down, or at right 
angles to the .direction of the transmission 
of the waves. But the vibrations of the particles 
of air which produce sound differ from these, 
being performed in the same direction in which 
the waves of sound travel. The propagation of 
sound may be illustrated by a field of com agita- 
ted by the wind. However irregular the motion 
of the com may be seen on a superficial view, it 
will be found, if the intensity of the wind be 
constant, that the waves are all precisely simiUr 
and equal, and that all are separated by equal 
intervals, and move in equal times. 

A sudden blast depresses each ear equally and 
successively in the cUrection of the wind; but in 
consequence of the elasticity of the stalks and the 
force of the impulse, each ear not only rises again 
as soon as the pressure is removed, but bends back 
nearly as much in the contrary direction, and then 
continues to oscillate backwards and forwards in 
equal times, like a pendulum, to a less and less 
extent, till the resistance of the air puts a stop to 
the motion. These vibrations are the same for 
every individual ear of com. Yet as their oscu- 
lations do not all commence at the same time, but 
successively, the ears will have a variety of posi- 



tions at any one instant. Some of tiie advamang 
ears will meet others in their returning vibrations^ 
and as the times of oscillation are equal for all, 
they will be crowded together at regular interval*. 
Between these there will oecur equal spaces where 
the ears will be few, in consequence of being bent 
in opposite directions, and at other equal intervals 
they will be in their natural upright podtions ; ao 
that over the whole fidd there will be a regolar 
series of condensations and rar^sctions among 
the ears of com, separated by equal intervale, 
where they will be in their natural state of dendty. 
In consequence of these changes, the field will be 
marked by an alternation of bright and dark bands. 
Thus the successive waves which fly over die com 
with the speed of the wind are totally distinct from, 
and' entirely independent of, the extent of tlie. 
oscillations of each individual ear, though botii take 
place in the same direction* The length of a wave 
is equal to the space between two ears precisely in 
the same state of motion, or whidi are moving 
similarly, and the time of the vibration of eadi 
ear is equal to that which elapses between the 
arrival of two successive waves at the same point. 
The only difference between the undulations of a 
corn-field and those of the air which produce sound 
is, that each ear of com is set in motion by an ez<- 
temal cause, and is uninfluenced by the motion of 
the rest ; whereas as in air, which is a compressi- 
ble and elastic fluid, when one particle begins 
to oscillate* it communicates its vibrations Co the 
surrounding particles which transmit them to thote 
adjacent, and so continually. Hence, fit>m the 
successive vibrations of the particles of air, the same 
regular condensations and rarefiictions take place as 
in the field of com, producing waves throughout 
the whole mass of air, though each molecule, like 
each individual ear of com, never moves far from 
the rest. The small waves of a liquid, and the 
undulations of the air, like waves in the com, are 
evidently not real masses moving in the direction 
in which they are advancing, but merely outlines, 
motions, or forms, rushing along, and comprehending 
all the pijurticles of an undulating fluid, vriiich are at 
once in a vibratory state. It is thus that an im- 
pulse given to any one point of the atmosphere Is 
successively propagated in all directions, in waves 
diverging as from the centre of a sphere to greater 
and greater distances, but with decreasfaig inten- 
sity, in consequence of the increaring number of 
particles of inert matter which the force has to 
move ; like the waves formed in still vrater by a 
fallen stone, which are propagated circularly aU 
around the centre of disturbance. These snoo^ve 
spherical waves are only the re-percussions pf the 
condensations and motions of the first partides to 
which the impulse was given. 

The intensity of sound depends upon the violence 
and extent of the initial vibrations of air ; but 
whatever they may be, each undulation, when 
once formed, can only be transmitted straight for- 
wards, and never returns back again, unless when 
reflected by an opposing obstacle. The vibrations 
of the aerial molecules are always extremely small, 
whereas the waves of sound vary from a few inches 
to several feet. The various musical instruments, 
the human voice, and that of aninals, the singingof 
birds, the hum of insects, the roar of the cataract, 
the whistling of the wind and the other nameless . 
peculiarities of sound, at once show an infinite [ 
variety in the modes of aerial vibration, and the \ 
astonishing acuteuess and delicacy of the ear, thus j 
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tHtpable of appredating fhe minutest differences in 
the laws of molecular oscillation. 

All mere noises are occasioned by irregular 
impnlses communicated to the ear, and if they be 
■hort, sudden, and repeated beyond a certain 
degree oi quickness, the ear loses the intervab of 
■ilenoe, and the sound appears continuous. Still 
such sounds will be mere noise; in order to 
produce a musical sound, the impulses, and, con- 
sequently, the undulations of the air, must be all 
exactly -similar in duration and intensity, and 
must recur after exactly equal intervals of time. 
If a blow be given to the nearest of a series of 
broad, flat, and equidistant palisades, set edgewise 
ih a line direct from the ear, each p^isade will 
repeat or echo the sound; and ^^ these echos 
returning to the ear, at successive equal intenrals 
of time, will produce a musics^ note. The quality 
of a musical note depend^ upon the abruptness, 
and its intensity up<^ tlie violence and extent of 
the original impujlse. In the theory of harmony 
the only proMiiy of sound taken into considera- 
tion is the ^tdi, which varies with the rapidity of 
the vibratpons. The grave, or low tones, are 
producedj^y yery slow vibrations, which increase 
in freqitency, as the note becomes more acute. 
Very 4&Bp tones are not heard by all alike ; and 
Dr. Jr ollaston, who made a variety of experiments 
on ^ sense of hearing, found that many people, 
thoif^h not at all deaf, are quite insensible to the 
<^ tof the bat or the cricket, while to others it is 
Lly shrill. From this he concluded, that 
kin hearing was limited to about nine octaves, 
^ding from the lowest note of the organ to 
"ghest known cry of insects ; and he observes, 
his usual or^inality, that, ** as there is 
jing in the nature of the atmosphere to prevent 
lexistenoe of vibrations inoompanbly more 
jient than any of which we are conscious, we 
I that animals, like the Grylli, whose powera 
' to commence nearly where ours terminate, 
have the faculty of hearing still sharper 
Ids which we do not know to exist, and that 
may be other insects hearing nothing in 
Imon with us, but endowed with a power of 
biting, and a sense which perceives, vibrations 
the same nature indeed, as those which con- 
[|titute our ordinary sounds, but so remote, that 
he animals who perceive them may be said to 
another sense, agreeing with our own 
Polely in the medium by which it is excited." 
(Continued on pogv Ml.) 

OXYGEN. 

(Returned from page 300, and concluded.) 
Ex, 27.— Its Specific Gravity. Fill a bottle 
ith oxygen gas ; turn its mouth upward, and 
irithdraw the cork. The gas will not escape, as 
ay be tried by holding a lighted taper within the 
ottle; some time norwards it will be found 
ent as at first. Hold this uncorked bottle in 
lone hand, and a lighted match, or piece of lighted 
r eharcosl in the other, and pour the oxygen upon 
the light, in the same manner as pouring wine into 
^j' a glass. The oxygen will fall upon it, showing 
that it is heavier than atmospheric air. 

Eaf.'2S,—Itt Neutral Properties. In ajar filled 
with oxygen, dip a strip of Htmus paper, which will 
not be colored red ; also a strip of paper tinted 
with turmeric, which will not be rendered brown. 
Thus proving oxygen gas to be neither add nor 



alkaline, and yet oxygen Is the diief cause of 
acidity and alkalinity. 

Ex. 29. —Stimulating Effects of Oxygen. Let 
a person inhale from a bladder two or three quarts 
of oxygen gas. His pulse will be raised forty or 
fifty beats per minute, and afterwards he will ^sd 
hiinself considerably elated, and have a greater 
inclination for muscular exertion — so by depriving 
common air of oxygen the pulse may be lowered. 
These fects have been taken advantage of ia medi- 
cine, as may be seen by many papers in Tilloch's 
** Philosophical Magashie." 

Ex. ZQ.- Effect on a Glow Worm. — Imm rse a 
glow worm in a jar of oxygen gas, in a dark room. 
The insect will shine witii much greater brilliancy 
than it does in atmospheric air, and appear more alert. 

Ex. Sl.^Cohrs of Heated Steel. Place the 
blade of a bright steel instrument in the flame of a 
candle, it will change, first into a straw color, then 
progressively into brown and purple, and finally 
into a bright blue, which, as Brande says, is 
because of the union of oxygen with the surface. 
Sword blades are rendered blue by subjecting theoi 
gradually to the heat of burning charcoaL 

These colors upon steel are proved to be the 
effect of oxidation, because, unless the steel be in 
contact with oxygen, the color is not produced; 
thus when steel is heated under the saiface of oil, 
or in hydrogen gas, it remains with its previous 
polish ; even rubbing it with grease will prevent the 
oxidation. 

[The above remark is in " Brande*s Chemistry/' 
but we rather doubt its correctness.— En.] 

If copper be melted, cast into ingots, and while 
still hot, plunged into water, it becomes of a fine 
red color externally. Thus we can explam the 
cause of the irridescence seen occasionally upon 
lead, zinc, and brass, when cast in damp moulds ; 
and also upon the surfiice of many minerals, as 
sulphuret of iron, the peacock ore of copper, &c. 

Ex. 32.— Colors qf Metallic Oxydes. Expose 
melted lead to the action of a stream of oxygen, 
and it soon becomes changed to a whitish grey 
powder, continuing to blow upon it with oxygen, 
it will become first lemon, then orange color^, in 
which state it is called massicot, or the protoxide of 
lead ; the still prolonged action of oxygen, the heat 
being continued, changes it to minium, or red lead. 

Ej..Z'3.— Coloring of Gallates. Make a saturated 
solution either of potass, soda, or ammonia, with 
pure gallic acid, so as to form a neutral gallate ; it 
will be found colorless, but pour some of the solution 
into a phial of oxygen, shake it up, and it will 
become of a deep brown color. 

Ex. Z4..^ Restoration qf the Color of Litmus. 
The tincture of litmus, if long kept, often becomes 
colorless, if in a phial containing some of this 
discolored liquid a small quantity of oxygen be 
inclosed and shaken up, it will imite with the 
liquid and become instantly of its original blue tint. 

£x. 35. — The spuits of wine in thermometer 
tubes when colored at first by litmus, soon becomes 
white or lemon colored ; if the tube be broken, the 
liquid thus exposed to the oxygen in the air, regains 
its original color, thus showing that it is not light 
which occasions the change. 

Note.— It is upon the principal of these experiments 
that the changes of sympathetic inks is accounted for 
as well as that which takes place in the " chameleon 
miner aV* as it is called. 

Ex. Z^.— Restoration of the Color of Faded Silks 
8(c. Shut into a dry phial along with oxygen gas, 
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a piece of damp &ded silk, print, or paper, which has 
been dyed with any vegetable infusion, f uch aa in- 
digo, archill, madder, &c. ; it will imbibe the gas, 
and be restored to all its original brilliancy. 

Note. — The above experiment is uncertain in its 
result, because of the mordants employed in dying, 
it also generally requires some days before perfect 
success is ensured. 

Ex, Z1 .^Bleaching Effect qf Oxygen. Place 
upon a piece of stuff, silk, &c., dyed with indigo, any 
substance which readily absorbs oxygen, such as 
potassium, and it will become green, by its after 
exposure to the air, or to a stream of oxygen, it 
again turns to blue as at first. By a process of this 
kind indigo is rendered perfectly white. 

The peculiar combinations of oxygen, with the 
other elements, will be treated of in succeeding arti- 
cles, either in connection with each particular base, 
or under the distinct heads of oxydes, alkalis, earths, 
acids, &c. 

Ex. 38.— Change of Color in Sulphur. Melt in 
any vessel upon tibe fire, some pieces of sulphur, 
after a little time it will become red, and afterwards 
brown and tenacious ; which changes arise from the 
absorption of oxygen, although it is so small a quan- 
tity as not to be appreciable. 

The retort used for oxygen, from chlorate of 
potassa must be made not exceeding 1 to 2 ounces 
capacity. The operator should observe that the 
ebullition in the gas bottle is regular and continued, 
and the gas evolved steadily, which is easily done 
by plunging the beak of the curved tube in water. 
Denagrating jars should always have wide mouths, 
and be lipped : being open below, a small depth 
of water will be found extremely serviceable in ex- 
tinguishing the product of combustion. When 
phosphorus in combustion is introduced into oxy- 
gen, nitrous gas and nitrous oxyde, no attempt 
should be made at the close of the experiment, to 
withdraw the deflagrating spoon with phosphorus 
still burning, the light being too dazzling to do so 
without incurring the risk of contact with the lip 
of the jar, as well as a portion of it being ejected 
on the glass. If the spoon however be plunged 
into the water below, it is extinguished, and all 
such danger obviated. Should a fragment of 
burning phosphorus fall on the surface of the glass, 
it will certainly occasion its fracture, unless imme- 
diately extinguished. A drop of water only acce- 
lerates the accident, but a little dry sand or 
ma£;nesia added, would extinguish the combustion 
and save the vessel from fracture. All chemical 
glass apparatus should be well annealed to resist 
sudden changes of temperature, and the cylinders 
should be stout, ground flat on the edge, and have 
plates of glass, ground, to be air-tight. When a 
watch spring is deflagrated in oxygen, it will be 
prudent to have a stratum of an inch of water in 
the dish, as the melted scorise which fall frequently 
penetrate the shallow porcelain tray used to transfer 
the gas from the pneumatic trough. The watch 
spring is passed through a cork which rests very 
loosely in the orifice of the deflagrating jar, to allow 
it to play in the neck ; and in order to prevent its 
ejection, the finger may gently press the cork. 
Retorts are generally most convenient in practice 
when small ; they are also for the most part too 
contracted or narrow in the beak ; so that the in- 
troduction of materials into the retort becomes a 
matter of delay and difficulty, while stopper retorts 
are too expensive for many experiments. 
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SINGULAR ACTION OF THE SOLAR RAYS. 

BY DR. DRAPER. 

The sun's rays have the power of causing vap^tt" 
to pass to the perihelion side of vessels, in whicli 
they are confined, but. as it would appear, not at all 
seasons of the year. For example, I have a certain 
glass fitted for making these observaUons, and in 
this vessel, during the months of December, Janu- 
ary, and part of February, 1836-7, a deposit was 
uniformdy made towards the sun; during the 
months of March, April, and part of May next 
following, although every part of the arrangement 
remained, to all appearance, the same, yet the cam- 
phor >ws deposited on the side furthest from the 
sun. mp May untU the present date, the depO- 

sit is aMJnWar^ ^^ *^- ^* ^^^ ^^ ^^^ 
that any immedSlI cause can be assigned for this 
waywardness. DoSWexist in the sun's light ? or 
in changes affecting tSfmj^^ atmosphere ? or m 
imperceptible changes in tPlM^^'^'^.r^^ 
the observation is made ? as rSfH^ the latter, i 
think a negative answer may be gi^ll^?"*®^^ ^ 
hesitation; but beyond a mere expi?!J*°° ° . 
fkct that these anomalous circumstances ?P ^?fj ;" 
ally occur, I would not be understood to sf^'^ ^^ 
sively ; if periodic changes like this do occoF* ^ 
is doubtful, they have not been watched for 
dent lengtii of time, nor have I made 
variations in my trials to be able to refer thi 
any distinct cause. A large bottle containing 
phor, which has been deposited therein for 
than a year under ordinary atmospheric pressui 
uniformly showed a crystallization towards the 

For making these experiments properly, 
necessary to possess an air-pump receiver, 
to true, as to be able to maintain a vacuu] 
several hours, or even days. A less perfect jar" 
be made to answer, by fastening it dowa 
pump-plate with cap cement, it will, howeve] 
Uable to leak when the cement becomes wama| 
exposure to the sun. For many of these trial 
barometer tube is suffident. Those who are 
Tided with a good pump and jars, accompanied 
tiieir proper transfer plates, will have no diffi( 
whatever. 

Upon the plate of the pump, or one of the 
ferers, place some camphor in a watch-glass, sup 
ported by a stand ; over this place a bell-jar, aac] 
exhaust until the diffierence of levd of the dphof 
gauge amounts to half an inch or less ; the further 
the rarefaction is pushed the better; remove thi' 
arrangement into the sunshine. In the course o: 
five minutes, if the atmosphere be dear and the su; 
bright, small crystalline specks will be found on tl 
side nearest to the sun, these continually increase 
size, and at the end of two hours, many beautifii] 
stellated crystals, from one-eigth to half an in incF 
in diameter, will be found on that side, but on th( 
other parts of the glass, only a few straggling oni 
here and there. Sometimes, as is the case in a r 
suit which I keep by me, the whole side next tl 
sun is covered with a lamina of camphor, the 
side containing none at aU. 

SUGARS. 

Cane Sugar This variety is extracted in the 
tropical colonies from a gigantic Gramen named the 
Sugar Cane rSaecharum Officinarfxm.) Hitheito 
no success has attended Uie endeavour to cultivace 
this plant in our temperate climate. Algiers, with 
its burning climate, may in this respect become the 
most valuable colony of tlie French. It is extiacted 
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in the colonies, but the refining of it is carried 
on in Europe. 

The juice obtained by expression is immediately 
heated to 140 degrees in a copper caldron, with a 
small quantity of lime, (one part to 800 of the 
juice.) It is scummed and reduced, and ran suc- 
cessively into smaller and shallower caldrons, 
fipom the last of which it is transferred to a caldron 
placed immediately over the fire. There it is 
allowed to boil till it has acquired the specific 
gravity of 1.200 to 1.220, when it is filtered through 
a wooUen cloth. It is again evaporated at a 
boiling heat till it becomes syrupy ; and then it is 
ladled bflf into flat coolers, from which, before it is 
quite cold it is passed into vessels pierced with 
holes, which are kept closed. At the end of 
twenty-four hours, it is stirred, to promote the 
crystallization, which then takes place after a few 
hours' rest. The holes are how opened to allow 
the uncrystallized syrup to run out, and the 
crystallized portion is dried, and comes into the 
market under the names of Cassonade, Muscovado, 
or Raw Sugar. The syrup is afterwards evaporated 
till it ceases to yield any crystallizable sugar, 
when it receives the name of molasses, a sort of 
mother-water of raw sugar. It may still, however 
be employed in the preparation of mm, of oxalic 
add, and of spiced or gingerbread. Raw sugar is 
yellowish, friable, and granular. To remove the 
foreign substances which color it and prevent the 
cohesion of its crystals, it must be refined.^ For 
this purpose it is dissolved in water, forming a 

^' syrup of the specific gravity of 1.230 to 1.260. 
It is then mixed with a tenth-part of its weight of 
aaimal charcoal and bullock's blood, and heated. 

' The mixture is refpcAtedij stirred, and, after being 
filtered through a woollen or cotton cloth, it is 

^ evaporated in a shallow caldron hung in slings. 
When the syrop is likely to boU over, a small 

^' piece of butter is thrown in, which immediately 

• calms the ebullition. When the syrup has reached 
\ the specific gravity of about 1.385, it is emptied 
1 into a copper cooler, where it is stirred to accele- 

♦ rate its cooKng, and it is then put into earthen 
cones placed with the base upwards, and having 
a hole at the apex which is kept closed. When the 

'^' cngar has completely cooled and concreted, this 
^P: \^i^ {a nnfnpA to allow the svrup to drain off, 



hole is opened to allow the syrup to drain off, 
which occupies about eight days ; and, in order to 
remove the reddnal syrup, which impairs the im- 
parity and color of the granular sugar, the open 
base of the cone is covered with a paste made 
of clay, the water from which, filtering through 
the sugar, takes with it the brown syrup and leaves 
the sugar white. It is then termed Clayed Sugar. 
The claying is in many instances repeated three 
times, and the process occupies about a month. The 
loaves are then taken out of the mould and dried. 
In Older to obtain sugar in the greatest state of 
purity, it is a second time subjected to the process 
of refining, using the white of e^ in place of blood. 
Maple Sugar. --By a similar process from 

^^^i 7,000,000, to 12,000,000 lbs. of raw sugar are 
I annually made in North America from the sap of 

■^ the maple (Acer Saccharinum.) Holes are made 
tfiti^Migh the bark and into the wood of the trunks 
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ktf these trees in the months of March, April, and 
^^fay, into which tubes are introduced to lead the 

Einto vessda placed below. It is observed 
the higher the holes are from the ground the 
saccharine the juice is, and the more injury 
«a the tree receive from its abstraction. Trees 
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of a moderate size will yield in 24 hours about 14 
pints of juice, whose specific gravity is from 1.003 
to 1.006. The sap of the Syringa VtdgarU may 
be used in place of that of (he maple. 

Sugar qf Beet Root.— In 1747, Margraff an- 
nounced to the Academy of Berlhi ^e discovery 
of a crystallizable sugar in beet-root. In 1787, 
Achard succeeded in extracting it on a large scale. 
In 1810, N^oleon directed the inquiries of the 
French philosophers to the perfecting of this pro- 
cess; and in a short time the beet-root became 
the rival of the sugar cane, whose product was 
withheld from them by the continental system. 
This manufacture is now in so flourishing a con- 
dition, and making progress, that this sugar may 
bear a comparison with the finest cane sugar. 
In 1829, there were m France 100 or 120 manu- 
factories of this sugar, whose produce was es- 
timated at 13,406,470 lbs. In 1832, the number 
of manufactories was 208, and the quantity of 
sugar produced amounted to 32,175,048 lbs. 

The process employed in its extraction is nearly 
the same as that used for cane sugar. Ihe juice 
of the beet-root, however, contains less sugar than 
that of the cane. If the beet-root be of good 
quality, it yields 70 per cent, of juice, which 
contains 4 or 5 per cent, of sugar. 

The juice is heated to 170 degrees, and then 
lime is added in the proportion of 44 grains to 
each pint, and sometimes more. It is known that 
a sufficioit quantity has been used when the 
sediment precipitates readily, leaving the liquid 
clean. It is then boiled until the scum that forms 
on the stur&ce begins to crack. The fire is then 
extingui^d, the scum is removed, the liquid is 
drawn off, and a sufficient quantity of sulphuric 
acid is added to saturate the lime. Achard treated 
the juice first by sulphuric acid, and afiterwarda 
saturated it witii Ume ; and, perhaps this method 
would give a larger quantity of sugar. It is then 
evaporated as rapidly as possible to the specific 
gravity of 1,116, and mixed with animal charcoal ; 
after which it is boiled down to the specific gravity 
of 1.242. It is then passed through a woollen 
dodi, after which it is chirified with bullock's 
blood, scummed, and rapidly evaporated, using 
a little butter to keep it from boiling over. The 
operation of crystallizing and refining are performed 
precisely in the same way as with cane sugar. M. 
Cxespel however, found that, by carrying on the 
evaporation in a stove, a greater quantity of sugar 
might be produced. This was also M. Achard's 
method, but it is more expensive. 

In the manufacture of beet-root sugar, a machine 
is now used by which the roots are washed and 
placed under a hydraulic press, from which the juice 
flows into the cfiddron. Such a manufactory can be 
profitable only in proportion to the extent of ground 
proper for the cultivation of the beet possessed by its 
proprietors. The soil ought to be from 8 to 1 inches 
deep, of good quality, and not gravelly. It is ascer- 
tained that 2i English acres can produce about 
80,000 lbs. which will yield about 2681 lbs. of sugar. 

The three preceding kmds of sugar possess 
similar characters and crystallize in a similar man- 
ner. Their crystals, when obtained by evaporating 
a concentrated solution in a strove, are flattened 
four or six-sided prisms, terminated by dihedral sum- 
mite. The finest crystals are obtoined by stretehing 
threads across the cooler, round which the sugar 
crystallizes. In this stete it is called candy sugar. 
(Continued on poyt 834.) 
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THE CARNATION. 
Thb following are what the florists call the good and 
requisite properties of a carnation: — 1. "Die stem 
of the flower dioold be strong and straight, not less 
than 30 inches, nor more than 45 in. high, and able 
to support the weight of the flower without hanging 
down, which flower should at least be 3 inches in 
diameter. 2. The petals should be long, broad, and 
sdff, easj to expand and make free flowers, the lower 
or outer circle of petals, commonly called the guard 
leaves, should be particularly substantial; they 
should rise perpendicularly, about half an inch above 
thecalyz, and tiien turn off graoeftilly in a horizontal 
tlirection, supporting the interior petds, which should 
decmse gradually in sise as they approadi the cen- 
tre, tmd with them the centre should be well flUed. 
All the petals should be regularly disposed, and lie 
over each other in such a manner as that their re- 
spective and united beauties should meet the eye 
altogether ; they should be nearly flat, or with on^ 
a small degree of inflection at the broad end ; their 
edges should be perfectly entire, without notch, 
fringe, or indenture ; the calfx. should be at least an 
inch in length, sufficiently strong at the top to keep 
the basis of the petals in a close and circular body. 
3. The middle of the flowers should not rise too high 
above the other parta. 4. The colors should be 
bright, and equally marked all over the flower, per- 
fectly distinct, the stripes regular, narrowing gra- 
dually to the claw of the petal, and there encQxig in 
a fine point. Almost one half of each petal should 
be of a dear white, free from spots. 5. The flower 
should be very full of petals, so as to render it, when 
blown, very thick in the middle, and the outside 
perfectly round. These flowers are propagated 
either by seed or by layers : the first is tiie method 
for raising new flowers ; the other is the way to pre- 
serve and multiply those oi former years. To raise 
them frt>m seed, that frt>m the best double flowers 
should be selected, which will produce the strongest 
planta, and should be sown in April, in pota or boxes 
of fresh light earth, mixed widi rotten cow manure, 
exposed to the morning sun, and occasionally watered. 
In a month the plants will appear, and in July should 
be transplanted into beds of the same eartii, in an 
airy situation, at 6 inches distance, and there left to 
flower. When in flower, the finest kinds should be 
marked, and all the layers that can be, should, du- 
ring the time of flowering, be laid downfrt>m them ; 
these will have taken root by the end of August, and 
are then to be taken off, and planted out in pots in 
pairs. — Gardener* » Magazine, 



MISCELLANIES. 

Vermillion. — According to Wehrl^, vermillion, 
similar to that of China, can be made by the fol- 
lowing process: — Sublime common vermillion in 
very fine powder, with the hundredth of its weight of 
sulphuret of antimony, then digest the sublimate 
with the sulphuret of potassium, and afterwards with 
muriatic acid; and, lastly, with a \ per cent, of 
gelatine, dissolved in water — wash and dry it. A 
very small portion of sulphuret of antimony is suf- 
ficient to impart to the vermillion a beautifril crim- 
son color. 

Effect of Gases on Vegetation. — M. Macaire in- 
troduced some plants of * Euphorbia, Mercurialis, 
Senecio, Sonchus, &c., into vessels along with chlo- 
ride of lime in the morning. When evening arrived 



the plants had not suffered, and the odour of the 
chlorine was as strong as at first. Next moraing 
tiiey were found withered, the smell of chlorine had 
disappeared, and was replaced by a very disagreeable 
acid odour. The same result was obtained on re- 
peating the experiment several times. Nitric add 
withered the plants during the night, but in the day 
time merely rendered some of them brown colored. 
Sulphurretted hydrogen produced no alteration when 
light was present, but destroyed them in the night 
by the absorption of the gas Muriatic acid gas 
acted in a simihur mann 

Leaden Moulds for Sedls.^Vpm the- seal to be 
copied lay a piece of dean soft sheet lead, and strike 
it a smart quick blow with a hammer, wMch, if done 
widi care, will drive the lead into all the impression 
without ii\juring the seaL 

The Forest'Pruner's Golden llttfe».— No branches 
to be cut off which do not interfere with the leader ; 
no wound, thus or otherwise made, to be larger than 
an inch in diameter ; and no pruning in autumn.— 
Gardener's Mag 

Theatrical Red and Blue Fire. First Recent for 
Red :— Dry nitrate of strontian, li oz. ; sulphur, 
3 dr., 6 gr. ; oxymuriate of potash, 1 dr., 12 gr. ; 
sulphuret of antimony, 2 dr. ; charcoal, 1 scruple. 

The oxymuriate must be powdered by itself, and 
mixed with the other ingredients carefully on paper, 
otherwise it will explode, to tiie imminent danger 
of the operator. Wlien thoroughly mixed, lay it on 
a tin plate, and set fire to it, when it will burst into 
a splendid red flame. 

Second Recent for Red.^Kitnte of strontian, 
1 01. ; chlorate of potass, 3 dwts. ; charcoal, 3 dwt8. ; 
meal powder, 3 dwts. Mix together ai before. 

Receipt for Blue l^re.— Nitrate of barytes, 77 
parts by weight ; sulphur, 13 ditto ; chlorate of 
potass, 5 ditto ; realgar, 2 ditto ; charcoal, 3 ditto. 
Mix and inflame as for red fire. These receipts we 
have tried repeatedly, and know them to be excellent ; 
the latter is not the blue light used among shipping, 
and in terminating theatrical scenes, but the more 
delicate flame used in feiry and apparition scenes, 
&c., and which casts a peculiar soft whitish bine 
light, accompanied by much white smoke. 

Rice Harvest in Germany, — ^A harvest of a very 
uncommon description in Northern Europe has been 
reaped at Bhmsko, near Bmnn, in Moravia. After 
many trials, a Baron Von Reichenbach has, it ap- 
pears, succeeded in bringing to perfection a fidd of 
rice, which in Germany, even more fhsa with us> is 
an artide of constant and extensive consumption. 
As the land where the crop has been grown is 
situated in a cold mountainous region, more than a 
thousand feet above the sea, and surrounded by 
forests, where the climate is too severe for the 
growth of grapes, his success is the more extra- 
ordinary. Theseed was sown and raised entirdy in 
water ; in the first instance in a sort of hot bed, or 
hot water, for the water was a little wanned whcnerer 
during the spring the weather was cold enough to 
render it necessary, and it was then transplanted 
according to the method practised in Hindostan. 

Revival of Pfa»^#.— Camphor is dissolved in al- 
cohol until the latter is saturated ; the alcohol is then 
put into soft water, in the proportion of two drops 
to half an ounce. Withered or apparently dead 
plants, put into this liquid, and allowed to remain 
there from two to four hours, will revive, if they hate 
not been completely dead before being put in. 
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BOX FOR EXHIBITING ASTRONOMICAL 

TRANSPARENCIES. 
To construct a box to exhibit transparencies may 
appear too simple to need description, and yet to 
show them in sach a manner as to be adapted to 
scientific illustration, particularly on the science of 
astronomy, a few contrivances are necessary, so 
that the requisite clearness of delineation, unifor- 
mity of light, and capability of performing the 
various motions shall be united; and that with 
perfect darkness around, complete silence, and 
&cility of management. 

The first cut of our present number represents 
the transparency box of Mr. Wallis, certainly the 
best of our astronomical lecturers. The size of it 
is 5 feet square and 16 inches deep — ^painted white 
inside and black without ; it rests, when in use, '_ 
upon tressels ; or upon a table adapted to it. The 
figure to the left hand at the top, (No. 1,) repre- 
sents a view of the interior, with the arrangement 
of the six lamps or wax candles which enlighten 
the front. Over each candle is a chimney, made of 
tin and passing through the back of the box. to 
carry off the vitiated air ; but these are not suf- 
ficient — the heated air will soon occupy the upper 
part of the box, and occasion the upper lights to 
bum dimly. To remove this, some holes are made 
at the back above the lights, or as is represented in 
the middle figure, a flap is made at the top, which 
answers the same purpose. At the lower part of 
the back of the box also are other holes. These 
are necessary to supply the lamps with fresh air to 
support their combustion — in other respects the 
box is air-tight. 

fig. 2 represents a section, to show the form of 
the chimney, and the groove with the slider or 
transparency within it, as in use. On the upper 
part of this section is seen a smidl circle ; this 
indicates the position of a black curtain or blind 
within tjhe box, made to roll up or down like a 
window blind, by a string which goes round a pul- 
^ ky placed outside the box. The curtain is neces- 
sarily in use when the scene is changed, as by its 
falling down it conceals the formation of the box 
within, whenever one transparency is taken out 
and another substituted. 

The shove may be considered the whole structure 
of the box itself, and which is adapted to show all 
the usual transparencies, such as the planetary 
bodies, constellations, the laws of motion, the 
systems, views of the moon, and all the general 
facts which can be illustrated with common un- 
changing apparatus ; but there are a few things in 
which, to render easily understood, motion is 
advisable, if not indispensable. These are the 
cause of day and night, the rotundity of the earth, 
and the unequal length of day at different seasons. 
In these a rotatory motion is required, and that is 
to be given without a dark axis appearing in the 
•centre. It is done as follows : — Pig. 3 represents 
the box, furnished with a frame or slider in front, 
formed so as to exclude the light, except at a great 
icircle in the centre, A. This circle is furnished 
with a hoop, which projects forwards about half an 
inch. The transparency to be used with this are 
stretched upon similar hoops, made of such a size 
as to move easily on the fixed hoop A. ' Put such a 
transparency upon A — it is moved rdund by the 
wheels B B, which are so placed as to bear the 
weight of the transparency; one of them, B, is 
furnished with a handle — the other is merely a 
friction wheel. 



Fig. 4 represents one of these friction wbeeb, 
removed to show its simple formation. A is the 
part upon which the hoop holJmg the transpaiency 
runs. B is a rim around it, to prevent the hoop 
falling away outwards, and C the handle which 
turns it. There should be also a button, or some. 
thing similar at the top of the box, to prevent the 
transparency hoop from falling forwards vheo 
revolving, though this is not represented. We 
will now show the application of the above box to 
the before-mentioned 

ASTRONOMICAL ILLUSTRATIONS. 

Dot/ and Night, — Our object is not at present to 
explidn the cause of the phenomenon of light and 
darkness, presuming that all our readers must be 
acquainted with the general fact, that the sun 
always illuminates exactly half of our globe, and 
that the latter turning on its axis offers first one 
part and then another to the sun's light, until, in 
each complete revolution, every portion of the 
earth shows in succession all the gradations of 
light and darkness. This is effectively represented 
in a transparency boi, as follows : — Fig. 7 shows 
the whole when at rest. The part in the centre. 
which represents a north polar projection of the 
earth, is the part which turns round. The broad 
ring, occupying the large space between it and the 
black frame-work, is the atmosphere. The upper 
part mid-day : the lower part midnight. On the 
right hand the evening : the left the morning. 
It must be remarked, that we must turn the central 
earth from west to east, or exactly contrary to the 
sun's apparent motion. 

The picture of the earth is transected by twijke 
lines, meeting in the central pole — from one to the 
other then is two hours. Now supposing we begin 
at the lowest or midnight, and moving it gradnallj 
upwards, we shall arrive into a more illuminated 
atmosphere, through the haziness of morning to 
the brightness of noon day — when six paces or 
twelve lines will have been passed. Continuing oar 
course, we shall soon lose this brightness for the 
duskiness of evening, and eventually on completbg 
the round of twenty-four hours again be involved 
in midnight darkness. 

From our above description of the transparency 
box, it is by no means evident how the motion of 
the centre, and rest of the atmosphere around, 
can be accomplished. To render it plain look at 
Fig. 5— here five candles are seen in a frame, 
marked B. This frame is to be of tin for the sake 
of reflection. Behind B is a wheel A— this has 
sides to it something like a drum, except that thejr 
are open, and project outwards over the lights, 
and it is upon this that the painting of the earth is 
to be fitted, supposing that it has been stretched 
upon a hoop, which fits the front of the drum. 
When complete, the whole is entirely within the 
box, and offers no impediment to any riider being 
placed in the proper grooves. In tM. present 
illustration, the slider painted as the atn ^^ 
represents light at top and dark below. ^Rg. 6 
shows a side section of this contrivance, an^ tihe 
manner in which the drum wheel is turned. V-^'* 
the transparency on the hoop. B is the franJefw 
the lights, which is kept steady by its owa wi. 
being free to move on its centre. At the badp ^ 
this is the wheel, which is turned round byf th« 
handle C. The pivot which supports the 
passing through the back of the box D, 

[A box constructed thus is excellent for sho^il 
the Chinese Fir e- Works ^ described in page 298.1 
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Rotundity qfthe Earth, — ^The principal popular 
arg^uments to prove that the earth is globular, are, 
the appearance of its shadow on the moon's disc, 
during the time of a lunar eclipse — that ships have 
sailed completely around it — and also that when a 
vessel disappears in the horizon, its upper masts 
and sail are in nght the longest. The last fact is 
shown in Fig. 8. — Suppose a man was on the look 
out, and seated at the foot of the mountain A, and 
another man was also on the look out from the top 
of the mountain, which would see the vessel D 
• first ? It is evident from the position of D that the 
man at the foot of the mountain could not see it 
at all—the extent of vision to him is the point C ; 
but the man at the top of the mountain can see to 
the point D— the line A D being his apparent line 
of sight : also it is clear that the upper part of the 
vessel comes in sight the first, and that the hull 
will not be visible until a considerable space has 
been passed towards the mountain. Now if the 
earth were a flat surface, the hull would be first 
seen, because it is the largest part of the ship. 
Supposing the ship had passed the mountain, and 
were sailing down in a contrary direction, as towards 
B. the hull would first disappear, next the lower 
sails, and at length the upper sails and masts. 
The effect is managed thus : — Paint a picture of 
the earth, with a white rim around it for an atmos- 
phere, and stretch it on a hoop, which fits tightly 
VfitMn the fixed hoop A of Pig. 3 ; and place on 
the outside of this hoop, as before directed, a hoop 
to be moved round witiiout any transparency upon 
it, but bearing a wire with a ship cut out in card 
suspended firom it. This being turned round makes 
the ship apparently in motion around the earth. 
The manner of suspending the ship is seen as 
follows : — 




Length of Day and iVir>A/.— Figs. 9, 10, 11, 
are different views showing the cause of the unequal 
day-light at different seasons. Did the sun's path 
and our equator always coincide, day and night 
would be equal throughout the year in all parts of 
the world, and his light reach every day exactly 
from pole to pole. This we know is not the case, 
for the sun's path or eclipUc is, at Midsummer, 
as much as 23| degrees to the north of the 
equator, he therefore illuminates a space 23^ de- 
grees beyond the pole ; and our hemisphere enjoys . 
the delights of summer and of length of diays. 
\ On the contrary, in the winter, the sun's path is as 
^ fyr south, as in the summer it was north. We are 
in darkness and cold, while the inhabitants of 
, aouthem regions enjoy his light and heat, for 
^ *jp 16 hours at a time, as we did in the former instance. 
^"^ At a period equally between them, that is, at the 
^ ^^^ equinoxes, when the sun crosses the equator, the 
tj^dnys and nights are equaL It is represented as 
* ^'follows : — A painting of the earth is placed upon 
^^ |the ring or hoop A, Fig. 3 ; and in front of this a 
.^Aemi-opaque sUder or fiap — first of the shape 
^ng J^wh in Fig. 9 ; then one as in Fig. 10 ; and, 



lastly, one in Fig. 1 1 — taking care that they shall 
be so far in front as not to impede the motion of 
the transparency, and have a hole cut out to aUow 
the wheels at bottom to move freely. 

ANIMAL LIFE IN NOVA ZEMBLA. 

BY K. E. VON BAER. 

The entire absence not only of trees, but also of 
every shrub which, without being sought for, might 
yet be sufficiently large to attract the eye, communi- 
cates to polar landscapes a peculiar and impressive 
character. 

First of all, the power of measurement by the 
eye, owing to the want of the usual objects of 
known dimensions, viz., trees and buildings, 
distances seem less considerable than they really 
are, and mountains appear of lower altitude. This 
depends not only on the want of the customary 
objects, but also on a peculiar transparency of the 
atmosphere, for on dull days it is not so perfect as 
clear, and is not so striking in flat as in mountain- 
ous districts. On bright days, or at clear periods 
of the day, the air , seems to be almost entirely 
colorless, and, as the heights visible to the eye 
are partly covered with snow, and partly exhibit 
a dark, and from the contrast, apparently a very 
dark colored rock, the slight color possessed by the 
air cannot be recognised. The mountains therefore 
seem to approach quite near to the spectator, and 
probably most so to those who have been accus- 
tomed to view mountains through a different kind of 
atmosphere. 

Another effect of the want of trees, shrubs, and 
even grasses of considerable size, is the feeling of 
loneliness which seizes not only the man of re- 
flection, but even the rudest sailor. There is 
nothing painful in this sensation ; for it is of solemn 
and elevating character, and can only be com- 
pared to that powerful impression which a visit to 
Alpine heights leaves indelibly fixed on the mind. 
But, nevertheless, the movement of animals is 
occasionally witnessed in Nova Zembla. Sometimes 
a large gull CLartta glaucus) may be descried floating 
in the air, even at some distance from the coast, or 
a swift lemming running on the ground. Such 
occurrences, however, are not sufficiently frequent 
to give life to the landscape. 

In still weather there is a want of sounds and 
sufficient movement, when an expedition is made 
into the interior, after the departure of the nu- 
merous geese which moult on the lakes. The few 
land birds of Nova Zembla give forth no notes, 
and the comparatively even less abundant insecta 
produce no noise. The polar fox is only to be 
heard during the night. This total absence of 
sound, which is more remarkable in calm weather, 
reminds the traveller of the stillness of the grave ; 
and the lemmings, issuing from the earth, moving 
along in a straight line, and then speedily dis- 
appearing again in the ground, may be compared 
to spectres. Notwithstanding these signs of animal 
life, it really seems entirely wanting, owing to 
the small amount of movement visible. In other 
parts of the world we are accustomed to have the 
slightest breath of wind rendered apparent by 
means of the le ives of lofty plants and trees ; but 
a gentle bf eeze has no effect on the diminutive 
plants of the high north — ^they almost look like 
painted representation of vegetation. There are 
almost no insects employed in satisfying their little 
wants upon them. Of the numerous family of the 
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befltlM only one inditidoal was found, viz., a 
ehrytwnela, which is perhaps a new species. It is 
tnie that on warm days, and in mild places, for 
example, near little projecting masses, of rock, a 
bee may be seen on the wing^, but, as on moist 
days with ns, no humming is to be heard. Flies 
and gnats are more abundant ; but even these are 
80 rare, and at the same time so quiet and dull, 
that they must be sought for in order to be re- 
marked. The most striking proof of the scarcity 
of the insect tribe, is afforded by the fact, that 
the carcass of a walrus, which had lain fourteen 
days on the coast, was found to be just as devoid 
of insect larvae as the bones of animals killed 
Qn previous years, although portions of dried flesh 
were not wanting. 

The coast of Nova Zembla is much more ani- 
mated than the interior, owing to the number of 
sea birds which there build their nests. Their 
number and variety are certainly not so great as 
on the Norwegian coasts, or on some islands and 
cliffs of Iceland, but still the sea-shore is thickly 
peopled by them in some places, on approaching 
which the traveller is received with a loud noise. 
The foolish Guillemot (Uria Troth) especially, 
whose abundance equals that of all the other birds 
taken together, lives in colonies of this description. 
The great grey gull (Larus gUntcw^) named by 
the Dutch fishers, either from respect or want of 
it, the Burgomaster, builds its nest on the summits 
of isolated rocks, and allows no other bird to 
approach it. It seems to regard itself as the lord 
of this creation, for it has confidence enough, in 
the presence of a whole party of the fishers, to 
carry off fish that have been thrown by them on 
the sea-shore. 

These birds are the best proof that more is to 
be obtained from the bottom of the sea than from 
the dry land. In fact, the great mass of animal 
life is here buried under the surface of the ocean. 
Small crabs are particularly abundant, and more 
especially Gammari, which surround a piece of 
flesh thrown into the water, almost in as great 
numbers as the gnats which collect about a warm- 
blooded animal in Lapland. 

Although the vegetation is so sparing, yet it 
supports a multitude of lemmings. Gentle 
acclivities are frequentUy burrowed by them in aU 
directions. But still the number of tiiese creatures 
is not nearly so great as one would be led to 
believiel by the multitude of excavations ; for most 
of them are empty, as is easily proved by the use 
ot dogs ; but aevertheless^ their number is so 
considerable, as to make us ask ourselves how so 
many lemmings can subsist on so meagre a vege- 
tation. 

Though not so abundant as the lemmings, Polar 
foxes are rather common. They find abundant 
food in lemmings, young birds, and the animals 
thrown ashore by the waves. Polar bears are 
rarely seen in summer, either because tliey avoid* 
places where they scent human beings, or because 
they only collect at those points on the coast 
where there is ice. The rein-deer, also, owing to 
the number of walrus-fishers who pass the winter 
there, have become scarce, at least on the west 
coast, during the last few years. Not only were 
but very few killed during our stay in the country, 
but one of the parties who had spent the previous 
winter in Nova Zembla, and had been instructed 
to support themselves by hunting the rein-deer, 
had not been able to obtain any. Wolves and 



common foxes which, occasionally ooour, at least 
in the southern half of Nova Zambia, seem never 
to have been numerous. With the id»ove enume- 
ration, the notice of the land mammalia would be 
complete, were it not that Messrs. Pachtussow 
and Kiwolka, during their winter residenee in a 
hut, saw a little white animal, whid« they call a 
mouse in their journal. 

The sea mammalia are more important ; for, ia 
their pursuit, many expensive expeditions are 
yearly fitted out by the inhabitants of the White 
Sea: whose success, however, is unfortunatdy 
so precarious, that they may truly be compared to 
a game at hazard. When the sea is unusually free 
of ice, the losses are very great ; but the success 
of a single day may make up the loss of a whole 
year. -For this reason these hunting undertakings 
have been renewed year after year for centuries, 
although they are sometimes complete failures. 

The most valuable animal in these marine 
hunting expeditions is the walrus ; and next to it 
is the dolphin (Pefphimu leucaa)^ termed the 
white whale, but which there receives the name of 
Bjelucha Bjeluga. Among the seals, the species 
which affords tiie richest return, both on account 
of its size and its abundance of £Eit, is the sea-hare 
(Phoca lq)orina)f Lep. 

Of Che cetacea, this sea contains, more especially 
a species of whale belonging to the subdivision 
termed Fin-fish or Balsenoptera, with very short 
whiskers. They are but rarely seen in the sea 
round Nova Zembla, and one hears nothing of 
any being stranded on the coast. Nearer the 
north coast of Laphmd, where they are stranded 
almost every year in the Bay of Motowsk, they 
are so numerous that it is surprising that early 
attempts have not been regularly followed up, and 
new enterprises carried on vrith perseverance for 
the pursuit of tiiis animal. It may be at the same 
time remarked, that it is undoubtedly difficult to 
kill it. The Narwal (Monodon monocerosj is 
much rarer, and is only met with near the ice. 
As to dolphins, besides the Delphinus leucas^ there 
is abo the Delphinus orca, and a small specif, 
regarding which I have not been able to ascertain 
whether it is the Delphinus delphus or DelphifW 
phocosna. 

The marine mammiferous animals of Nova Zeqibla, 
would therefore be the same as those known to 
occur in the Spitzenbergen and Greenland seas, if 
the Greenland whale extended so far. On the other 
hand, Spitzbergen and Nova Zembla differ in a 
striking manner in their feathered inhabitants. The 
latter indicates by its birds the proximity to a con- 
tinent. It is richer in species, but is at the same 
time less interesting for the naturalist, as many of 
these species are the same which yearly visit us, and 
partly remain with us, but of which another portion 
proceed to Nova Zembla, in order to pass tb^ 
breeding season in undisturbed tranquility. 

ATMOSPHERIC ELECTRICITY. 
The appearances indicating an approaching thun- 
der storm are generally a dense, low, black doud, 
in one direction, and a few ragged, light clouds, 
in the opposite part of the heavens. These latter 
gradually approach the former, stretching out long 
filaments until they collapse with it, and thus 
form in the air an immense charged conductor- 
possesi^ng the same powers upon the bodies »^ 
passes over, or meets with in its passage, as oni 
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eommon conductor has upon those presented to it. 
If a cloud of this Idnd meet with another dottd, 
differently electrified from itself, the electric mat- 
ter files off to all parts : hence arise flashes of 
lightning, and the air which has heen divided hy 
the passage of the fluid collapsing together, causes- 
the awfu) report of the thunder, or what is still 
more frequently the case, the charged dond passes 
over some part of the earth in a diflbrent state 
from itself, when the lightning darts downwards 
or upwards, to restore the equilibrium — ^upwards 
if the cloud be negatiye which is very rarely the 
case ; or downwards if the cloud be positive ; or 
if the elemental strife be between the two clouds, 
the fluid passes from the one to the other without 
touching the earth, and therefore is not to be 
apprehended. The resistance of the air occasions 
lightning to appear zizgag or forked, but some- 
times it descends in a straight line, and rolls 
along the ground like a ball : this is most to be 
dreaded, as it shows the fluid to be very near us, 
and also in vast quantity. In a thunder storm 
also we find that its violence increases, until a 
very vivid fiash, and consequently a very loud 
clap of thunder, expends the violence of the storm 
and then soon subsides. It is thought by many, 
that at the' time of this vivid flash, a body faUs 
to the ground, which has been calle^ a thunder- 
bolt. This opinion, however, is quite erroneous : 
no body whatever of a metallic nature attends 
any passage of the electric fluid — the substance 
thus consecrated by superstition is a nodule of 
sulphuret of iron. 

The very appearance of lightning induced phi- 
losophers long to believe that it was only a grander 
species of electricity, excited without the inter- 
vention of human art ; but the proof that they 
should be actually the same fluid, and should arise 
from the same cause, and be subject to the same 
laws, was reserved for the comprehensive ana 
active mind of Dr. Franklin. He made the bold 
assertion, and with a eommon kite brought light- 
ning from the clouds, and proved his assertion by 
performing with it all the experiments then known. 
(See page 64 for a description of " The Electric 
Kite.") 

The identity of lightning with the electric fluid 
does not depend for proof upon appearances only, 
their similarity is observed throughout all their 
numerous effects. 

1. Lightning destroys animal and vegetable life, 
so does the electric fluid. 

2. The rapidity of the passage of both tends to 
show their identity. 

3. Lightning sometimes renders steel magnetic, 
so does electricity. 

4. Lightning melts metals, so does electricity. 

5. Lightning rends to pieces trees, houses, and 
other bodies opposed to its passage, so does 
electricity. 

6. Lightning sets fire to stacks, ships, buildings, 
&c., and these effects are easily imitated by an 
electrical machine. 

Their identity therefore is firmly established, 
and it becomes us next to consider by what means 
the electric fluid becomes so disturbed, as to give 
rise to these effects. The greatest cause, and one 
fully adequate to produce all these appearances, 
is evaporation. 

Bx. — Place upon the cap of a gold-leaf electrome- 
ter a tin cup, in which place a piece of hot iron, 
or cinder from a coal fire, and sprinkle upon it a 



few drops of water. Immediately the latter rises in 
vapor the gold leaves will diverge with negative 
electricity. 




Thus it is proved, that whenever water is rarefied 
by heat its capacity for the fluid is increased, it 
therefore carries up with it a large quantity, thus 
increasing what already exists there. The whole 
amount of the fluid thus disturbed may be 
imagined, by stating that 5,280 millions of tuns of 
water are, as is supposed, evaporated firom the Medi- 
terranean sea alone in one summer's day. It must 
be observed, that other causes are also m action, as 
currents of wind impinging upon the earth's surface, 
the motions of all bodies, chemical change, &c., 
sometimes adding to this accumuktion, sometimes 
decreasing it, and thus it is that different parts of 
the air are differently electrified at the same time. 
When this takes place to any great extent some 
phenomena occurs to restore the equilibrium be- 
tween them. In pursuance of these ideas, it may 
l^e observed, that 

1st. — Electrical phenomena takes place in all 
climates whenever the sun's rays have accumulated 
a considerable quantity of vapour, and in the hot- 
test climates these phenomena are produced on a 
scale of the most tremendous magnitude. 

2nd. — When evaporation is assisted by collateral 
causes, electrical changes occur with greater ac- 
tivity. The eruption of a volcano is always at- 
tended by lightning, and the regions that surround 
the extensive sands of Africa, where the action of 
the sun*s rays is assisted by reflection from an arid 
soil, are remarkable for violent storms and tempests — 
the air roasted in its passage over those sands, pro- 
ducing a rapid evaporation of the first water it meets 
with, and becoming thereby so loaded with moisture 
as to evolve copious streams and showers on any 
sudden diminution of temperature : thus when it 
reaches the surface of the ocean on the W. of Africa, 
it occasions the dreadfid hurricanes and terrific light- 
nings so common on the coast of Guinea ; and such 
are also the electrical phenomena of all high ranges 
of mountains, for their icy summits occasion a con- 
densation of the heated and moist winds which pass 
over them : hence the magnificent lightnings of the 
Cordilleras, and the coruscations of the Alps. In 
the tropical regions, the NE. and SW. trade winds 
are continually bringing masses of cool air towards 
the equator. The electric fluid is therefore 
disturbed, and thus are occasioned those universal 
electric diffusions which give the sky the appearance 
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of being oofored In ererj direction with one con- 
tinued sheet of lightning. 

3rd. — Electrical dianges are most frequent 
whenevaporation and condensation succeed each other 
most rapidly — fbr instance, when a quick suc- 
cession of rain and sunshine occurs, such variable 
weather is most frequently attended by thunder 
storms. Even the diurnal changes of heat and 
cold are amply sufficient to account for those 
ruddy tints and streaming flashes which are known 
as summer lightning. 

SUGAR. 

(Enum9d from page S9B J 

Grq9€ Sugar. — Under this title are included 
the sugars which exist naturally in the grape, the 
Jiff, iheplunif the ehemut, and the doff-grass, as 
well as in muskroomSy honey, and diabetic urine, 
and those which are obtained artificially from 
woody matter and ttarch. It hardly differs from 
the former, unless in its crystallization, which as- 
sumes a cauliflower shape. The mode of ex. 
tracting it is different according to the composition 
of the juices of the Tarions plants, and the pre- 
sence or absence, as well as the nature, of their 
various acids and salts. 

Orape Sugar properly so called. The grape 
juice is expressed, and its acid is saturated with 
chalk, or rather with powdered limestone. After 
the precipitate has been removed, it is clarified 
with blood or white of egg, and evaporated to 
the specific gravity of 1.321. It is then allowed 
to rest for a few days, when it will be found to 
have crystallized. It is then washed and piessed. 
To remove its color animal charcoal is employed. 
Proust gained the great prize offered by Napoleon 
for the discovery of an easy process by which 
sugar might be profitably extracted from grape 
juice in quantity sufficient for the demands of ijie 
south of Europe. 

Sugar qf Honey, — The purest honey is composed 
of crystallizable sugar similar to that of grape, 
and of uncrystallizable syrup, similar to molastee. 
The less pure kinds contain also an acid and a 
portion of wax ; and those which are extracted 
from the combs with least care, such as the honey 
of Brittany, contain fragments of the larvae, 
which render them liable to putrefaction. The 
most esteemed kinds of honey are those of Mount 
Hymettus, of Mount Ida, of Mahon, and of Cuba, 
and next them those of the Gatinais and Nar- 
bonne, whose mild climates are more favorable to 
the growth of the labiated plants than that of 
the north of France. 

It has been much disputed whether honey is 
collected or produced by the bee. In order to 
reply to this question, it must be admitted that 
honey is, in the first instance, the food of the bee, 
and that beudes, the juice of the nectaries of the 
flowers which the insect sucks is scarcely at all 
different from the honey which it deposits in the 
combs. It must abo be admitted that a part of 
this juice having served for the nourishment of 
the bee must have undergone an alteration ; and 
that consequently the unaltered portion which is 
deposited by the bee is the surplus which was not 
required for its nourishment, but disgorged and 
laid up as a provision against winter. This unal- 
tered surplus is often mixed with what has been 
acted on, and hence the mixture of crystallizable 
and uncrystallizable sugar found m honey. 



These two portions may be separated by wash- 
ing the honey in alcohol, and compressing the 
mass between the folds of a thick cloth, by which 
means the whole of the uncrystallizable syrup is 
removed. The extraction of this sugar could not, 
however, be made a source of profit. 

Sugar qf Bog-grast (Triticum Repent) ana 
Muihroomt, — ^It is by means of alcohol that the 
sugar of these two sorts of plants is obtained, 
after the juice has been evaporated to dryness. 
The sugar of mushrooms, which has less sweet- 
ness then cane sugar, crystallizes in long quad- 
rangular prisms with a square base, and that of 
the dog-grass in groups of very delicate needles. 

Sugar qf Chesnuts. — The solution obtained by 
washing the mashed fruit with water is heated 
and filtered, after which it is concentrated ; it 
slowly deposits the sugar, which must be separated 
by pressing from the substances which alter its 
properties. 

Sugar of Diabetes MeUitue, — Subacetate of kad 
is to be added to the urine of persons labouring 
under this disease, which throws down the animal 
matter. It is then filtered, and the excess of lead 
is removed by a current of hydro-sulphuric acid. 
It is then evaporated to the consistence of a syrup, 
and the sugar crystallizes. 

Sugar qf Starch and Woody Matter, or Arti- 
ficial Sugars: — ^The length of boiling required is 
diminished by using a larger proportion of sulphuric 
acid. The whole of the starch may be converted 
into sugar in a few hours, if it be treated with 
1-lUth of its weight of sulphuric acid. Fecula yields 
104 per cent, of sugar, and this process is now 
carrieid on on the large scale. The acid previously 
diluted is heated by steam, and when it is almost 
boiling the starch is diffused in it. The operation 
is terminated in a few hours. 

(ConHnued on page 363.^ 

TANNING, OR CONVERSION OF ANIMAL 
HIDES OR SKINS INTO LEATHER. 

This process is founded on the affinity which is 
known to exist between the gelatinous part of the 
hide, and the tan or astringent principle of oak 
bark, and other vegetable substances. 

It is well known that unless hides are speedily 
dried they become putrid, and consequently unfit 
for use. But even although they be successfully dried, 
they are still unfit for the manufacture of shoes and 
other necessary articles ; being permeable to moist- 
ure, and liable to be soon destroyed by friction. 
Consequently, in almost every country where ani- 
mal hides are used for purposes of convenience, 
they are made to undergo certain modes of treat- 
ment, which render them not only impermeable to 
water, but also tougher, and more pliable, so as to 
be easily and advantageously worked. 

The combination of the vegetable astringent 
principle or tannin, with the gelatine, (which forms 
almost the whole of the hide,) changes it into lea- 
ther, which is a substance totally cUfferent in its 
properties to the hide in the raw state. To tan a 
hide then is to saturate it with tannin. 

Previous to the operation of tanning, the raw or 
green hides must undergo the process of washing 
and scouring, to free them from foreign matter, and 
to remove the hair. Hides are first put to steep in 
water, either pure or acidulated, to clear them of 
the blood and filth they may have collected in the 
slaughter-house. They are left to soak in the 
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water for some time, and then handled, or trod 
tipon by the feet, the better to cleanse them of all 
impurities. If the hides are dry, they are steeped 
a longer time, sometimes for four days, or longer, 
according to the season of the year, and care 
is taken to draw them out once a day, in order to 
stretch them on a wooden horse or beam. These 
two operations are repeated till the skin becomes 
raised or well softened. A running stream is ne- 
cessary in these operations, else the hides cannot 
fidl of being ill prepared. 

When the hides have been wdl raised, and sof- 
tened, they are next freed from the hair, by the 
application of lime. In aU tanneries pits are formed 
having their sides lined with stone or brick, in 
which lime stone is slacked, so as to form milk of 
lime. Of these there are three kinds, sccording to 
the strength of the lime. The hides intended to 
be scoured are first put into the weakest of these 
pits, wherein they are allowed to remain, untU the 
hair readily yields to the touch. 

If this Uquor be not sufficiently actiye, the hides 
are removed to the next in gradation, and the time 
they have for soaking is longer or shorter, in pro- 
portion to the strength of the lime, the temperature 
of the air, and the nature of the hides. Those of 
sheep require to remain in the pits only a few days. 
It has been proposed to substitute lime water in 
place of the milk of lime. But though the lime 
water acts at first with sufficient strength, its action 
is not sufficiently permanent, and in order to suc- 
ceed in clearing the hides, it is necessary to renew 
it occasionally. In some tanneries, after the hides 
have been kept in the pits for a short time, they are 
piled up in a heap on the ground ; in which state 
they are suffered to remain for eight days, after 
which they are returned into the same pits firom 
whence they were taken, and this process is repeated 
till the hair can be easily scraped off. 

Hides may slso be cleansed, by subjecting them 
to an incipient fermentation, produced by souring 
a mixture of barley flour in warm water, and soak- 
ing the hides in it, till they are sufficiently swelled 
and softened to admit of being cleared from the hair. 
In each tan house are placed several tubs full of this 
add liquor, which is of different strengths in pro- 
portion as it is soured. In. those containing the 
weakest liquor, the hides are first soaked, handled, 
and washed ; and after two, or at most, three of 
these operations, they are sufficiently prepared to 
admit of being freed from the hair. If more 
easily procured, rye-fiour may be substituted for 
barley. 

The Calmuck Tartars employ sour milk with the 
same view, Psciffer proposes the use of the acid 
water obtained from the distillation of coal and turf. 
It indeed appears sufficiently ascertained, that bll 
the vegetable acids, and even diluted sulphuric acid, 
answer equally well for this purpose. 

In some tanneries they cleanse the hides by 
throwing salt over one-half of the skin, and doubling 
the other half over it ; in proportion as each hide is 
salted, they are laid one above another, and the 
whole are covered with straw or flax ; fermentation 
Boon begins, after which they are turned once or 
twice daily, until they are found to be in a proper 
state for removing the hair. They may be cleansed, 
however, much in the same manner, without the 
employment of salt, by piling them up on a bed 
of Utter, and covering them with the same material 
for twenty- four hours. At the end of this period 
they are turned over, and afterwards examined 



twice a day, in order to asoertain idten the hair may 
be readily removed. 

In some tanneries the hides are bnried in dnn|^, 
while in others, they are simply exposed in a dole 
apartment, termed a sm<^e house, heated by means 
of a tan fire, which gives out smdce without flame. 
The hides are suspended on long poles placed across 
tiiese apartments, whid& are much heated. 

All the methods in which fermentation is em- 
ployed are termed heating processes. In whatever 
manner this operation has been conducted, as soon 
as the hair is in a fit state to be removed, it is 
scraped off, on the wooden horse, by means of a 
blunt knife, or by a idiet-stone. This operation is 
not only intended to remove the hair, but likewise 
the scarf-skin or epidermis, which is of a very 
different nature from that of the true skin. It is 
insoluble in water and alcohol ; is soluble in acids, 
but not susceptible of combination with tan, so 
that when left on the hide the tan can only pene- 
trate through the under side, by which means the 
process of tanning is rendered extremely tedious. 

There are many vegetable substances which 
possess the tanning principle, or tannin ; but those 
which possess most, are the oak, elder, willow, and 
Peruvian barks, also the gallnut. The Peruvian 
bark, from its scarcity and high price, is only used 
in medicine. As oak bark possesses more tan than 
any other vegetable substance it is generally used for 
tanning. This bark, being stripped from those 
trees which are cut down in the spring of the year, 
is dried in covered heaps, in the open air. It ir 
then ground to a coarse powder in a mill, and mixed 
with water in the tan-pits. The infusion or liquor 
which is of a brownish amber color, is called 
ooze ; but is, properly speaking a solution of tan-* 
nin and other vegetable matters. 

The hides being scoured, raised, and softened, 
are first subjected to the action of weak ooze in one 
of these pits ; here they remain for several weeks, 
and in the interim are frequently agitated, or 
handled. From thence, it is removed to a pit con- 
taining a stronger infusion, where it remains for 
a considerable time ; that is, until it has absorbed 
all the tan. It is now immersed in a stiU stronger 
infusion, and so on. When the hide has attained 
the color of cinnamon bark on its outside, and when 
its internal parts are equally brown when cut 
through with a knife, it has received its full dose of 
tan, and is converted into leather. But if a white 
or greyish streak appear in the centre of the hide or 
skin, it is to be again immersed in the tan-pit. 

Calf-skins require only about two or three 
months before the process of tanning is finished, 
whereas ox-hides are not perfectly converted into 
leather for six, eight, or even fifteen months. 

When perfectly tanned, the hides are taken out^ 
drained, passed between two iron cylinders, that 
they may become pliant, and are then hung up in a 
drying house, until they become perfectly dry by 
exposure to the air. The smaller hides now undergo 
the operation of currying, which renders them 
pliant, and reduces them to an nniform thickness. 
This consists in cutting, soaking, paring;, scouring, 
stretching, and oiling. The leather is then black- 
ened by a composition of lamp-black, oil, and tallow, 
which is rubbed hard into the fleshy side. It is now 
fit for sale. 

It is to be observed, that leather would be tanned 
much sooner, and equally well, if the tan-pits 
were made within a building, so as to be secured 
from rain; and if the building were furnished 
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with flnei or steam pqMf, to as to keep tiie tem- 
perature of the vats constantly at a AUl summer 
heat. Another hnportant improvement might be 
made in tanning, if Ihe skins were hung Tertically 
in tiie pits, so that tiie tanning liquor aught, from 
the first pait of the process, touch ererj part of tiie 
skin equally. 

CoiUiniusdonpag«9Sr. 

ENGRAVING IN STEREOTYPE. 
A tvBSTiTUTB for wood engraving has lately been 
devised. The process is, as for as hitherto de- 
veloped, as follows :— A smooth and lev^ plate of 
metal is covered with a thickness equal to that of the 
projecting part of type of any ductile composition 
which will bear heat ; what the inventor proposes to 
use, he does not divulge, but it is believed that many 
sorts of potter's clay will answer the purpose. While 
this is in a soft state, the design is, as it were, etdied 
vdth a sharp instrument, care being taken that every 
line shall penetrate throii|^ the layer of composition 
to the surface of the plate. The great advantages 
here are, that the engraver has a much more easily- 
worked material than boxwood to operate upon ; — 
that the design is cut into the material, as in copper- 
plate engraving, instead of having to be left in hig^- 
relief, which is an elaborate and dilatory process ; — 
and that' it is executed vdthout the necessity of re- 
ver$mg iAe d$$ign, a point of great importance, es- 
pecially where letters and inscriptions are required ; 
these, of course, had always to be cut the backward 
way i by this method they are cut just the same way 
as they are to i^pear finally upon the paper. When 
this portion of the process is finished, all. that re- 
mains is to harden the composition, and take off a 
plate, or any number of plates, in stereotype metal, 
in the same way as if it were the plaster-impression 
from a page of letter-press. Thrae,* of couise, are 
to be printed from in tiie usual manner. Should the 
project succeed, the cost of engravings of the kind 
virill be very greatly reduced. 



To the Bditw. 
Dbar Sir. — In page 312 of your Magazine, a cor- 
respondent has replied to the query — 103 : '/Is 
there any way of trisecting an angle geometrically ?'' 
(which, of course, means any given angl^f) by an 
extract from a FVench author. Now, it is quite 
clear that Hibemicus either has not understood 
Montucla, or that they have both fallen into an 
error ; for, supposing it to be poanble to construct 
the figure so that the part D E of the Une B D E 
shall be equal to twice the diagonal A B, (for doing 
which no instructions are given,) then has he only 
trisected half a right angle, (which can be done in 
a much simpler manner,) and if the given angle 
should happen to be greater or less than half a right 
angle, then his method would fail, as the following 
will prove : — 

G B 




Let A B C be any given angle less than half a 
right angle ; construct the figure as on page 312 ; 
then, by Montuda's proof, the angle O E A is 
equal to half of the an|^ A B D ; so far he is right ; 
but because the line G B is the opposite side of a 
parallelogram to A C, it is parallel to it, therefore 
the lines 6 B and E C are parallel, and tiie line £ B 
cute them, consequently the angle G B E is equal to 
the angle O E A ; but because the G B C is a right 
angle, and the angle A B C is leu than half a r%ht 
angle, the angle G B A must be greater than hi& a 
right angle, tiierefore the angles O E A and A B D 
together, must be greater than hdf a right angle, 
consequently they are not equal to A B €, and, 
therefore, A B C is no/ triple <^ D E A. 

Again, if the angle A B C is greater than half a 
right angle, then the angles O £ A and A B D 
together, must, by the same rule, be less than half 
a right angle, therefore unequal as before. 




With regard to Uibemicus's own method of 
drawing the line, twice of A B and once of A G, in 
order to make the part D E equal to twice of A B, 
it may, by a parity of reasoning, be easily shown to 
be correct only in one particular circumstance, and, 
therefore, not meeting the general proposition. 

Now, if the angle ABC (fig. 2) be equal to, or 
more than, half a right angle, the line G B must be 
greater than the line AG; but because the line 
p B is the hypothenuse of a right angled triangle, 
it must be greater than the line G B, therefore 
much greater than A G. 

Should, however, the angle A B C be less than 
half a right angle, it is true that at one particular 
angle B D would equal A G, but only at that- fm 
angle. 

I have stated that half a right angle might be 
trisected a much simpler way ; it is thus-^ 




Let X Y Z be half a right angle ; cut off any part 
of the line Y Z at Z, and construct upon it the 
equilateral triangle WY Z ; the angle WYX shaU 
equal one-third of X Y Z. 

Because all the interior angles of a triangle, 
(Euclid, Book 1, Prop. 32,) are equal to two right 
angles; the angle WYZ must be equal to one- 
third of two right angles, consequently two-thirds 
of one right angle ; but X Y Z is half a right angle, 
take it away from W Y Z and it leaves WYX equal 
to one-sixteentii of a right angle, therefore WYX 
is one-third of XYZ. Your*^ smcerely, s. 



LoMDOM—PrinUd by D. Fsanois. 6. White Horse Lane. Mtle Bnd.-.Fubli»hed by W. BainAiir. II, Patemottax Row. 



Digitized by 



Goog^ 



r 



THE 



MAGAZINE OF SCIENCE 



^vm ScDool of nttfi* 



43.] 



NEW EDITION. 



[Ihd, 




ALEXANDER'S GRAPHIC MIWIOR. 



Digitized by 



Google 



338 



MAGAZINE OF SCIENCE. 



^WDLLASTON'S CAMERA LUCIDA. AMI- 

CrS DITTO. AND ALEXANDER'S 

GRAPHIC MIRROR. 

Among the most useful of optical instruments are 
those whibh enable persons, unacquainted with per* 
ipective, to take correct views of extended scenes, 
or of isolated objects, such as the Camera Obscura, 
the Camera Lucida, &c. The latter instrument, in 
its different modifications, it is our present object 
to ezpUin. 

The Camera Lucida is an invention of Dr. Wol- 
laston, in 1B07. It is more compact than the 
Camera Obscura, and adapted to delineate objects 
in a superior manner, though it must be admitted 
that the difficulty of using it is extremely great. — 
This arises chiefly from the impossibility of the 
person using it, seeing the point of his pencil and 
the reflected object at the same time, besides which 
the stress upon the eye is very injurious, if even 
moderately long continued. The construction will 
be seen by the following cut. The general form of 
it is similar to that of the Graphic Mirror, repre- 
sented on the foregoing page, 4o which we shall 
afterwards refer. 




Let the trapezium A B C E represent tiie end of 
a prism of glass, having its perpendicular side B 
presented to some object as D. The rays of light 
from this object pass through the prism until they 
are intercepted by the side E, which makes, with B, 
jui angle of 67i° — here being thrown off at a simi- 
lar angle, they strike the side A, which side makes, 
with E, an angle of double this, or 135°. At this 
place they are again reflected towards the eye, 
looking at the prism from above. They will, there- 
fore, be seen at the horizontal surface C ; but this 
being transparent, they will seem seated below it 
upon the table, or anything else which may be 
underneath, their vividness depending (other thhigs 
heing the same,) upon their nearness or distance 
from C. The nearer to C, of course, the more 
brilliant they will appean If tiie eye be thus 
placed, and so as to look wholly through the prism, 
it would see the reflected object only, and if a 
pencil be held ready to trace it, the pencil would be 
invisible, because tiie rays of light from the pencil 
«trike the side of the prism at A, and are reflected 
from it at an angle equal to that of their impinge- 
ment, thierefore never reach the eye at all. In the 
next case, suppose the eye looked downwards, but 
without looking through the prism, it would see 
the pencil, but not the object. The difficulty, then, 
lies here, that the eye at the eame time must look 
at two objects, and must be directed so as to look 
over the edge of the prism, and half through the 
air alongside of it. 

Amici contrived a Caasera Lucida^ which is a very 
great improvement upon that of Wollaston. 

Suppose A to be a triangular prism of glass, or 
else a metallic speculum, having its upper side 



reflective, «&d eonneeted, by one of its other sides, 
to a piece of plate glass DEC. The angle which 
the reflecting surface nakea vrith tiie side of the 




plate glass being 135''. The rays from the object 
impinge upon A, are reflected to B, and again to 
the eye, which, looking downwards, sees the object 
at F, through the piece of plate glass DEC. Tbe 
pencil is also seen through the plate glass, at or 
near the same point ; and as both are seen through 
the same me^um, much less fatigue to the eye, 
and facility of management is acquired, than by 
Dr. Wollaston*s instrument, where the sight is to 
be carried through media of such different density 
as glass and the air. 

Another construction, wldch is also due to Amid, 
is as follows : — 




Let A represent the mirror upon which the light 
from the object O is reflected. (It is to be observed, 
that in this instrument, as well as some of the 
others, the light traverses through the piece of plato 
glasa, yet as the sides of it are exactly parallel, it 
is not diverted from its course ;) and D E C the 
glass as before. The light passes to the inner side 
of A, thence to B, and ftom B to the eye above, 
which beholds the object at F, seen through the 
glass as before. 

The Graphic Mirror. — This instrument is the 
invention of Mr. Alexander, of Exeter, and appears 
to be superior to either of the former instruments. 
The construction of it will be easily understood 
from the preceding remarks, (see figure on page 1.) 
The upper part of the instrument consists of a 
triangular box, having a fixed reflecting mirror or 
looking glass within it, and a transparent plate of 
glass in the front, and which is capable of adjost- 
meot. The rays from the object pass through the 
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glasg to the reflector, tsd upwards to the eye, 
which sees them by looking through the sniaU 
•qnare hole at the top, when they appear at X. 

The form or general frame- work of all these in* 
Btnunents is siaailar, and easily understood from the 
cut. The management of the instrument is best 
given in the inventor's own words, especially as 
they aie applicable to all similar contrfvances. 

** The iaftrument being fixed by te flamp and 
•crew A to the table and paper on which the 
drawing is to be made ; look thnngh the eye-hole P, 
having the front of the case B, which contain the 
glsssw opposite the object to be copied, adjusting 
it bf means of the joints C and D, getting the first 
line perpen£eular, the whole of tiie tracing will 
prwve to be in true pefspecttve. 

" If objects can be seen distinct on the upper 
part of the paper, and not on the lower, incline the 
case B downwards by the joints C and D, until the 
reflected image is on the part of the paper re^piired. 

'* fiflany persons, upon first attempting to use the 
instrument, oceasionaUy lose sight of their object 
or pencfl by an unintentional asotion of tiie eye ;^- 
to avoid which, contract the eye-hole F. by means 
of the eye-jMeoe which cevers it. 

** The greater the distance from tiie object, and the 
higher the case containing the glasses is from the 
dratwittg paper, the larger the image will be repre- 
sonted^ which is obtained by the sliding tube H, 
and fitted to any point by the tie^ningserewl ; on 
the eonfiary, the neassv the ol:ject and shorter the 
instrament, tiie smaMer the dniwing. The sliding 
tube H is divided lor the purpose el aecertaining 
the heii^ of the kistmrnent, should Ae diawing 
not be finishad at one tiase. 

** Some little attention it neeessary to the posi- 
tion for taking ppofiea, sketrimig flowers, &c. — 
Darkeu one hidf of the window to shade the instru- 
ment, and place the object on the opposite part of 
flis taUe hi the light, having the table dese to the 
window ; the latter always to the right band, as in 
the manner usually adopted by artists when taking 
likenesses. 

** The eye-hole P should be kept ek>sed when the 
instrument is not in use. Should the mirror be- 
come dull from the damp or dust, remove the bottom 
B by means of &e screw L. Slide the front glass 
gendy downwards for the purpose of deaoing the 
mirror. Care being taken the instrument wiU be as 
perfect as ever.*' 

Should any of our readers not ftdly understand 
the above, they may see it at Messrs. Ackerman's, 
in the Strand. 



ANIMALCULES, OR MICROSCOPIC AND 
INFUSORIAL ANIMALS. 

Or the mnltiplicity of objects, which the almost 
increifible powers of the microscope have brought 
under our observation and scrutiny, perhaps tibat 
olass of animated beings denominated animalcules, 
nwy be considered the most remarkable. The 
bwe knowledge that there are myriads of atoms 
(and, in the scale ef living creatons, we can call 
uiem nothing else) existing in a single drop of 
water, recreating and executing all &e various 
functions and evolutions with as much rapichty and 
apparent facility as if the range afforded them were 
as boundless as the ocean, must carry with it an in- 
tensity of interest to the mind of every human be- 
ing ; of every one, at least, who is at all accus- 
tomed tomcUtate on the perfections of nature, and to 



recognise and adore the hand that guides her through 
all the vast variety of her stupendous operations. 

The term animalcule, which implies nothing more 
than the dimimUhe of animal, hiss been commonly 
used to denote those living creatures inhabiting 
fluids, which are too minute to be scanned, or eves 
seen by the naked eye ; such, for instance, as these 
produced in inconceivable numbers from infusion^ 
of animal and vegetable matter ; it comprdwnds aa 
well such as are found in, and are peeuMar to, the^ 
bodies of larger animals. 

In the variety of systems that have been put 
forth, respectiag these extraordinary creatares, the 
main chararacteristic of each have referred dther 
to a Aflbrence in their size, or to the general ap- 
pearance of their eternal forms. Until the intro- 
duction of vegetable coloring into the fluid, which 
supplies them with food, — an experiment that has 
been attended with very successfial results, — these 
creatures were commonly supposed to be entirely 
devoid of internal orgMiization, and to be nourished 
by the simple process of cuticolar absorption. By 
the application of c(^red substances, which, more- 
over, have been found to invigorate rather than to 
depress the aniapaloule, and to mantain it in the 
fall exercise of all its fonctions, this erroneous 
notion is set at rest, and an internal structure is 
discerned in some, equal, if not surpassing that of 
many of the larger invertebrated animals, and com- 
prinng a muscular, nervous, and, in all probability, 
vascular system ; all wonderfully contrived for the 
performance of tiieir respective offices. 

The meet obvioas portion of their internal struc- 
ture is undoubtedly that connected wi^ the digestive 
fanctions ; and hence it is that Ehrenberg has se- 
lected this as ^ke leadmg feature of his arrangement, 
denominating his two grand divisions of ^e Phy- 
toBoa, Pblygastrica and Rotatoria; the former ot 
which includes such as are possessed of several dis- 
tinct stomachs or digestive sacs ; and the latter 
such as have true alimentary canals and rotatory 
organs provided with a number of cilia aptly dis- 
posed for promoting the objecta of life : these two 
grand divisions of the Phytozoa are afterwards sub- 
divided into families and other minor branches. 
The cilia, in their different combinations, supply the 
means of locomotion, prq)elling the creature in 
many cases with great rapidity through the water : 
they are apparently stiff", like eye-lashes ; and from 
Dr. E.'s description of some of the larger ones, they 
issue from bulbous substances at their bases, and 
being acted upon by muscular fibres are capa- ' 
ble of being moved to and fro in particular direc- 
ti(ms,. so as to occasion a current of the fluid to flow 
towards the mouth of the animalcule, by which it 
is furnished with fresh water or food. They are 
sometimes ^sposed, as before stated, round certain 
oigans of a circular form, which, on account of their 
peculiar vibrations giving the appearance of a rota- 
tory action, are termed rotatory organs. A second 
curious feature in the construction of some of these 
minute creatures are the seteSt or bristles, attached 
to the surfhce of their bodies : these short moveable 
hairs in dl probability act as fios, and contribute 
greatly to their means of motion. The third feature 
are the nncini, or hooks, setaceous appendages 
curved at their extremities, and serving the creature 
to attach itself to any object it chooses. A fourth 
are the «fy/t, jointed at their base, and differing 
from the cilia in respect of their being unable to ' 
effect a rotatory motion : tiiese, however, are mora 
flexible, and have more play tban the seta. In- 
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dependently of these pecnliarides, some aniinalciiles 
possesi the extraordinary fucolty of thrusting oat, 
or elongatini^y portions of their bodies at ▼arioos 
points* which, assuming the appearance of legs or 
fins are termed variable proceMei, and enable the 
creature to walk or swim. 

It was a fsTorite hypothesis wiUi naturalists, 
some years ago, that the class of animalcules under 
consideration was entirely nourished by cutaneous 
absorption* and that no suitable organs for trans- 
mitting and digesting food were disooTcrable* Baron 
Gleichen was the fint who brought the truth of this 
theory to the test; for having tinged some water 
containing animalcules with carmine, he found on 
the second day that only some distinct cavities in 
the interior of their bodies were filled with the 
coloring matter, evidently demonstrating the ex- 
istence of an alimentary structure : here, however, 
he left the subject, and it is to Dr. Ehrenberg's 
farther investigation of it that we are indebted for 
an accurate description of their different forms. In 
more recent experiments it has been found advisable 
to employ vegetable coloring substances in th^ pure 
state ; such, for instance, as sap green and indigo, 
which, together with the valuable acquisition of an 
excdlent instrument, enabled the Doctor to con- 
tribute much to our previously imperfect knowledge 
of this branch of natural history. 

Method qf procuring them. — In the selection of 
substances for infusions, such as stalks, leaves, 
ifowers, seeds of plants, &c., care must be taken 
that there be no admixture of quinine in them, or 
the intention will be frustrated. Immerse these, 
whatever they may be, for a few days, in some clear 
water, when, if the vessels which contain them be 
not agitated, a thin pellicle or film wHl be discerned 
on the surface, which, under the microscope, will 
be seen to be inhabited by several descriptions of 
animalcules ; the first produce are commonly those 
of the simplest kinds, such as the Monads. In a 
few days more, their numbers will increase to such 
an amaaing extent, that it would be utterly impos- 
sible to compute those in a single drop of the fluid. 
After this, again, they will begin to diminish in 
numbera, and are generally supplanted by others of 
m larger species and more perfect organization ; — 
such as the Cyclidia, Paramesia, Kolopodee, &c. — 
.It is worthy of remark here, however, that in their 
production they do not pursue any regular order, 
even In similar infusions. If the vessel be large, 
and the circumstances under which it is fixed suffi- 
ciently favorable, a still higher description of ani- 
malcules will succeed, viz*, the Vortioella, and, 
lastly, the Brachioni; and thus a single infusion 
will repay for the little trouble of making it, with 
a great variety of species. Water in which flowers 
have been steeped will be found to abound also 
with animalcules ; and it is remarked by G. Leach, 
Esq., that the leaden troughs constantly appropri- 
ated for birds to drink out of, contain several de* 
ecriptions of them, and more especially those of the 
wheel genus. In ponds, too, especially in the 
shallow parts, near the edges, and in the immediate 
vicinity of water plants, prodigious quantities of 
all kinds may be easily procured ; so that possess- 
ing, as we do, such myriads of them all around us, 
that they almost impregnate every thing that we eat 
and drink, touch and breathe, an anxiety to know 
more about them, and the effects they produce, 
capoot but be regarded as rational and laudable. 
{Continued on page 367 .^ 



OIL PAINTING. 

{Benmedfmm page 31 7.) 

Second Painting, or Second Stage. — ^The second 
painting begins with laying on the smallest quaotity 
of poppy oU, then wiping it almost all off with a 
dry piece of a silk handkerchief. 

The second painting is also divided into two parts: 
one, the first lay of the second painthig, wUck is 
scumbling^ the lights, and glazing tbeslMidows— the 
other, finishing 1^ compleidon with the virgin tints, 
and improving as far as you can without daubing. 

Fint. — Scumbling is going over the lights where 
they are to be changed, with the Ught red tints, or 
some other of their own colors, such as will always 
dear and improve the complexion, with short stiff 
pencils, but sudi parts only as require it, otherwise 
tiie beauty of the first painting will be spoiled. 

The light red tint improved is the best color for 
scumbling and improving the complexion. In gene- 
ral, where the shadows and drawing are to be cor- 
rected, you should do it with the shade tint, by 
driving the color very stiff and bare, that you may 
the eaner re-touch and change it wi(h the finishing 
tints. Some parts of the sh^ws should be glased 
with some of the transparent shadow colors, sack 
as will improve and come very near to the life ; bat 
be sure not to lay on too much of it, for fear of 
losing the hue of the first painting, the grooad of 
which should always appear through the gUoh^ 
Be very careful in uniting the lights and shades, 
that they do not mix dead and mraly, for the mors 
the lights mix with the shades the more mealy those 
shades will appear. Thus far the complexion is pre- 
pared and improved, in order to receivetheviigin tints. 

Second. — Go over the complexion with the virgin 
tints. These are the colors which also improve the 
coloring to the greatest perfection, both in the lights 
and shadows. Leave the tints and theur grounds 
clear and distmct, and whilst the woric is rafe and 
unsullied leave what is further required for the 
next sitting ; for in attempting the finishing teaches 
before the other is dry you wUl lose the spirit sad 
drawing, and your colors will become of a dirty hoe. 

Third Painting or Finisking. — It is to he sup- 
posed the complexion now wants very little more 
than a few light touches, therefore there will bene 
occasion for oiling. 

Begin with correcting all the glaxing first where 
the glazing serves as a ground or under part-— then 
determine what should be done next before you do 
it, so that yon may be able to make the alteration 
on the part with one stroke of the pencil. By this 
method you preserve both the glazing and the tints, 
but if it happens that you cannot lay such a variety 
of tints and finishing colors as you intended, it is 
much better to leave off while the work is safe and 
in good order, because those few touches, which 
would endanger the beauty of the coloring, may 
easily be done, if you have patience to stay tiU the 
colors are dry, and then without oiling add those 
finishings with free light strokes of the pencil. 

Rembrandt touched up his best pictures a great 
number of times, letting them dry between. It was 
this method which gave them their surprising force 
and spirit. It is much easier to soften the over- 
strong tints when they are dry than when they are 
wet because you may add the very colors tiiat are 
wanting, without endangering the dry work. 

PAINTING DRAPERIES. 

The right method of painting draperies in general 
is to make out the whole or first lay with three colors 
only : viz. the light, middle tint, and shade tint* 
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Obteire that the light ihonld rather incline to a 
warmish hue, and the middle tint shonld be made 
of friendly working colon. The shade tint should 
be made of the same colors as the middle tint, only 
with less light. The beanty and character of the 
Iblds, and &r principal lights and shades are made 
with these three colors only. 

The reflectiona of dApories and satins are gene- 
lally productions of their own^ and are always lighter 
than the shadows on which they are fonnd, and 
being prodnoed by light wiU consequently have a light 
i color mixed with the local color that receives 



In the first lay the lights should be laid with 
plenty of stiff colors, and then shaped and softened 
nto character with the miditte tint Tery correctly. 
Next make oat all the parts of the shadows with 
the tint driven bare. After this comes the middle 
tint for the several lights and gradations, which 
shonld be very nicely wrought-np to character, with- 
out touching any of the h^h lights which finish the 
intlay. 

Befinre we proceed to particular colors, it will be 
proper to make some observations on their grounds. 
It often happens that the color of the doth is very 
improper for the ground of the drapery, and when 
It is BO yon should charge it with those colors which 
are most proper to improve and support the finish- 
ng colors. This mediod of dead coloring must 
preaerve them in the greatest lustre. In dead co- 
loring yon should lay the lights and shades in a 
manner so as only to riiow a feint idea of tbem, witii 
regard to tiie shape and roundings of tiie figure. — 
These should be mixed and broke in a tender man- 
ner, and then softened with a large tool, so that 
nothing rough and uneven is left to interrupt or 
hurt the character of the finishing color. 

WMte Satin.^-All whites should be painted on 
white grounds, laid with a good body of color — ^be- 
cause this color sinks more into the ground than 
ny other. 

There are four degrees of colors on the first lay 
to white satin. The first is the fine white for the 
lights— the second is the first tint, which is made 
of fine white and a little ivory black. The middle 
tint should be made of white, black, and a little 
Indian red. The shade tint should be made of the 
same color as the middle tint, but with less white, 
80 that it is dark enough for the shadows in general, 
with which to make out all the parts of the shadows 
nicely to character, whidi is the work of the first 
lay. Next follow the reflects and finishing.tints. 
(Continued on page 371.) 

ACOUSTICS. 
(Mesumed from page 325 . ) 
M. Sataat, so well known for the number and 
beauty of his researches in acoustics, has proved 
thai a high note of a given intensity being heard by 
some ears, and not by others, must not be attributed 
to its pitch, but to its feebleness. His experiments, 
and those more recently made by Professor Wheat- 
stone, show, that if the pulses could be rendered 
mfficiently powerful, it would be difficult to fix a 
Hmit to human hearing at either end of the scale. 
M. Savart had a wheel made about 9 inches in di- 
ameter, with 360 teeth set at equal distances round 
ha rim, so that while in motion each tooth suc.> 
oessif ely hit on a piece of card. The tone in- 
1 in pitoh with the rapidity of the rotation, 
i verjf pure when the number of strokes did 



not exceed three or four thousand in a second, but 
beyond that it became feeble and indistinct. With 
a wheel of a larger sixe, a much higher tone could 
be obtained, because, the teeth being wider apart, 
the blows were more intense and more separated 
from one another. With 720 teeth on a wheel 32 
inches in diameter, the sound produced by 12,000 
strokes in a second was audible, which corresponds 
to 24,000 vibrations of a musical chord. So that 
the human ear can appreciate a sound which only 
lasts the 24,000th part of a second. This note was 
distinctly heard by M. Savart, and by several persons 
who were present, which convinced him, that with 
another apparatus, still more acute sounds might 
be rendered audible. 

Viiratum of Strrngs, — A string or wire stretched 
between two pins, when drawn aside and suddenly 
let go, will vibrate till its own rigidity and the re- 
sistance of the air reduce it to rest. These oscillations 
may be rotatory, in every phine, or confined to one 
phme, according as the motion is communicated. 
In the piano-forte, where the strings are struck by 
a hammer at one extremity, the vibrations probably 
consist of a bulge running to and fro, from end to 
end. Different modes of vibration may be obtained 
from the same sonorous body. Suppose a vibrating 
string to give the lowest C of the piano-forte, whkOi 
is the fundamental note of the string : if it be 
lightly touched exactly in the middle, so as to retain 
the point at rest, each half will then vibrate twice 
as fast as the whole, but in opposite directions ; 
the ventral or bulging segments will be alternately 
above and below the natural position of the string, 
and the resulting note will be the octave above C. 
When a point at a third of the length of the string 
is kept at rest, the vibration will be three times as 
fast as those of the whole string, and will give tne 
twelfth above C. When the point of rest is one- 
fourth of the whole, the oscillations will be four 
times as fast as those of the fundamental note, and 
will give the double octave, and so on. These 
acute sounds are called the harmonics of the funda- 
mental note. 
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The cut represents musical striogs in vibratiim ; 
the strait lines are the strings when at rest. The 
first figure of the three would give the fundamental 
note, as, for example, the low C. The second and 
third figures would give the first and second har- 
monics ; that is, the octave and the 12th above C, 
N NN being the points of rest. 

It is dear from what has been stated, that the 
string, thus vibrating, could not give these har- 
monics spontaneously unless it divided itself at its 
aliquot parts into two, three, four, or more s^- 
ments in opposite states of vibration, separated by 
points actually ^t rest. In proof of this, pieces of 
paper placed on the string at the half, third, fourth, 
or other aliquot points, according to the corres- 
ponding harmonic sound, will remain on it during 
its vibration, but will instantly fly off from any of 
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tlie Intenneduite pointa* Tke points of rett, callod 
the nodal points of the stringi are a mere coose- 
qnenoe of the law of interfereneei. For if a rope, 
foetened at one end, be mored to and firo at the 
o^MP eitfoiBitf , eo as to tranamit a saeeeetioB of 
eqaal waTos along it, tiiej will be tneeessiyelf re- 
floofeed when they arriTO as the other end of the 
rope bj the ftxed point, and, in returning, tkej will 
oeeasionally interfere with the adraneing wa?ee ; — 
and, as these opposite vndnktions will, at certain 
points, destroy one another, the point of the rope 
in which this happens will remain at rest. Thns a 
series of nodes and tentrd segments mA be pro- 
daoed, i^iose nnmher will depend npon the tenision 
and the flrequency of the alternate motions commn- 
nioated to the moveablo end. So, wiien a string, 
Used at both ends, is put in motion by a sadden 
blow at any point of it, the prhuitlTe impulse 
divides itself into two pnlses ranniBg opposite ways, 
which are each totally refleeted at the extremities, 
and, mnning back again along the whole length, 
are again reiSeetsd back at the other ends. And 
thos they wf8 continue to nm baekwards said for- 
wards, erossing one another at each trarerse, and 
oeeasionalfy interfering so as to produce nodes ; so 
that the moMon of a string, fkstened at both ends, 
consists of a waff« or pnhe, oontinaally doubled back 
on iteeif by reflection at the fixed extremities. 

Harmonics generally co-eadst witii the funda- 
mental sound in the same vibrating body. If one 
of the lowest strings of the piano-forte be struck; 
an attentive ear wfi not only hear the fundamental 
note, but will detect all the others sounding along 
with it, though with less and less intenstty as thehr 
pitoh becomes higher. According to the law of co- 
ezistimg widulations, the whole string and each of 
its idiqaet parts are in different and independent 
states of vibration at the same time ; and, as aU 
the resulting notes are heard simultaneously, not 
only the air, but the ear also, vibrates in unison 
with each at the same instant. 

Harmony eonsiste in an agreeable eombination of 
sounds. When two cords perform their vibrations 
in the same time, they are in unison. But when 
their vibrationa are so related as to have a common 
period after a few oscillations, they produce con- 
cord. Thus, where the vibrations of two strings 
bear a very simple relation to each other, as where 
one of them nuikes two, three, four, &c. vibrations 
in the time the other makes one ; or if it accom- 
plishes three, four, &c. vibrations while the other 
makes two, the result is a concord, which is the 
more perfect the shorter the common period. In 
discords, on the contrary, the beats are distinctly 
audible, which produces a disagreeable and harsh 
effect, because tiie vibrations do not bear a simple 
relation to one another, as where one of two strings 
makes eight 'nbrations while the other accomplishes 
liAeen. 

VibraHon tii jPqim.— A blast of afar passing over 
the open end of a tube, as over the reeds in Pan's 
pipes ; over a hole in one side, aa in the flute ; or 
t^ugh the aperture called a reed, with a flexible 
tongue, as in tiie clarionet, puts tiie internal ccrfnmn 
of air into longitudinal vibrations by the alternate 
condensations and rarefeetions of its particles. At 
the same time the column spontaneously divides 
itself into nodes, between which Ae air also vi- 
orates longttudinally, but with a rapidity inversely 
proportional to the length of the divisions, giving 
the Amdamental note or one of its harmonics. 

A pipe, either open or shot at both ends, when 



sounded, vibrates entire, or ctivides itself spoti- 
taneously into two, three, four, dtc. segmeats, sepa- 
lutsd by nodes, llie whole oolonin gives the fenda- 
montal note by waves or vibrations of the same 
length with the pipe. The irst harmonic is pro- 
dimd by waves half as long as the tube, the second 
harmonic by waves a third as long, and so on. The 
harmonic segsiients m an ^pen and shut pipe are 
the same in number, but differently placed. In a 
shut pipe the two ends are nodes, but in an opm 
pipe, there is half a segment at each extremity, be- 
eaose the ah-, at these points, is neitherrwefi«i lor 
condensed, being in contact with that which is ti- 
temal. If one of the ends of ^be open pips be 
dosed, its fundamental note will be an octave bwer, 
the air will now divide itself into three, five, ssfsn, 
&e. segments ; and the wave producing its fandt- 
mental note will be twice as long as the pipe, n 
that it will be doubled back. All these notes miqr 
be produced separately, by varying the intensity of 
the hUmt Blowing steadily and gently, the fenda^ 
mental note will sound ; when the force of tlie 
blast is increased, the note will all at once start op 
an octave ; when the intensity of the wind is aug- 
mented, (to twelfth will be heard, and by eootinn- 
ing to increase the force of die blast, tiie other har- 
moirics may be obtained, but no force of wind wil 
produce a note intermediate between these. The 
harmonies of a flute may be obtained in this mm- 
ner, firom die lowest C or D upwards, withoat 
altMing the fingering, merely by increasing the in- 
tensity of the Mast, and altering the form of (he 
Kps. Pipes of the same dimensions, whether of 
IcNMi, glass, or wood, give the same tone as to pitch 
under the same circumstances, which shows that 
the 9&r alone produces the sound. 

(CloM^AHMd mtpage 3S4.) 

ON BURNISHINGL 
To burnish an article is to polish it, by removhig 
the small eminences or loughnesscs upon its lor- 
laoe ; and the instmmeot by which it is performed 
is denominated a bmmMer. Thia mode of polish* 
ing is the most expeditions, and gives the greatest 
kiatre to a poUshed body. It is made use of by 
gold and silversmiths, cutlers, loekamiths, and most 
of tiie workmen in gold, silver, copper, iron, or steel. 
It removes the marks left by the emery, putty of 
tin, or other pohsfaing materials ; and ^ves to the 
burnished articles a bbek lustre, resembling that of 
looking-ghMs. 

The burnisher is an instntment, the form and con- 
struction of which is extremely variable, accord- 
ing to the respective trades ; and it must be even 
adapted to the various kinds of work in the same 
art. In general, as this tool is only intended to 
efface inequalities, whatever substance the burnisher 
is made of is of Httie consequence to the article bor« , 
nished, provided only, that it be of a harder sab- 
stance than that article. 

We shall first describe the art of bumisiiing 
silver articles, and afterwards point out the variety 
of modes in which the burnisher is used in other 
arts. 

When silver articles have received their last 
feshion from the silversmith's hands, that is to say, 
when they have been worked, soldered, repaired, or 
adjusted, they are sent to the burnisher, who has 
the care of finishing them. He must begin hy 
cleaning off any kind of dirt which their surfcocs 
had contracted wlnlst making, as that woiHtf en- 
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tirelj spoil the perfeotion of the barnishing. For 
this purpose, the workman takes pumioe-stone 
powder, and with a brush, made very wet in strong 
soap-suds, he rubs rather hard the various parts of 
his work, even those parts which are to remain 
dull; and which, nevertheless, receive a beaotiful 
white appearance. He then wipes it with an old 
linen cloth, and proceeds to the burnishing. 

The burnishers used for this pupose, are of two 
kinds, some of steel, other of hard stone. They 
are either curved or straight ; rounded or pointed 3 
«nd made so as to suit the protjecting parts, or the 
hollow of the piece. 

Stone burnishers are made of blood-stone 
fhamatUeJ cut, and either rounded with the griad- 
ttone or rubbed, so that they present, at the bot- 
tom, a very blunt edge, or sometimes a rounded 
8urfiu». tliese are polished with emery, like steel 
burnishers, and are finished by being rubbed upon 
• leather, covered with erocut martis. The stone 
Is mounted in a wooden handle,' and firmly fixed by 
means of a copper ferule, which encircles both the 
•tone and the wood. The best bloodstones are 
those which contain the most iron, and winch, when 
polished, present a steel color. 

The operation of burnishing is very stmjde : — It 
Is only requisite to take hold of the tool very near 
I0 the feriUe or the stone, and lean very hard with 
iC on those parts which are to be bomiBhed, cauo- 
ing it to glide bv a backward and forward meve- 
meilt, without taking it off the piece. When it is 
requisite that the hand should pass over a latga 
enrface at once, without losing its point of suppovt 
on the work-bench, the workman, in taking bold of 
the burnisher, must be eareful to place it just imder- 
neath his little fii^r. By this means the woik i* 
ckme quicker and the tool is more solidly fixed in 
the hand. 

During the whole process, the tool most be ooor' 
tinually moistened with black soap-suds. The 
water with which it is frequently wetted, canses it 
to glide more easily over the work, prevents it from 
lieating, and facilitates its action. The black 90i^« 
containing more alkali than the common soap, acts 
with greater strength in cleansing off ai^ greasioefis 
which might still remain on the surfaee; it also 
more rea£ly detaches the spots which would spoil 
tiie beauty of the burnishing. 

In consequence of the friction, the boinisher 
soon loses its bite, and slips over the surface of the 
aifticle, as if it were oily. In order to restore its 
action, it must be rubbed, Arom time to time, on 
the leather. The leather is fixed on a pieee Of hard 
wood, with shallow furrows along it. There are 
generally two leathers— one made of sole-leather, 
and the other of buff-leather. The first is impreg- 
nated with a little oil and crocus mariu, and is par- 
ticularly osed for the blood-stone buraishei^; the 
other has only a little putty of tin, seottered fai the 
furrows, and is intended exclusively for rubbing, 
flted burnishers, as they are not so hard as the blood- 
stones. 

Blood-stone being very hard, the workmni nees 
it whenever he oan» in preforence to the steel bnr- 
nisher. It is, therefore, only in small articles, and 
in «KfiOQlt places, that the steel burnishers are 
used ; as they, by ^eir variety of form, are acb^ted 
to all kinds of work. But, in general, the blood- 
stone greatly reduces the labor. 

When the articles, on account of their minute- 
ness, or from any other cause, cannot be conveni- 
ea^ bald in the hand, they are fixed in a conve- 



nient frame on the beach ; but, nnder all oireora- 
stances, the workmui must be very eareM to 
manage the burnisher, so as to l^ve antoaeked 
those parts of the work which am iatcaded to la- 
maan dull. When, in bnmidiiag any artiek, i^ioik 
is plated or lined with silver, he peroeives any |kce 
where the layer of predous metal is removed, be 
restores it by silvering these places with a oampo- 
sition supplied by the silveser, whidh he api^es 
with a brush, rubbing the part well, and wiping it 
afterwards with an old linen dotk* 

The burnishing bdng finished, it only remans to 
remove the soap-suds whieh still adhere to the stfr* 
face of the work ; this is effected by rabbu^ it with 
a pieoe of old linen cloth, wldch preserves to it all 
its polidi, and gives so great a laatm that the eya 
can soarcely bSut to laik upon it. fiat when the 
workman has a ^reat number of smidl pieces to 
finiih, he prefers throwing them into soiq»*sads, and 
drying them afterwards irith sawdust whieh is more 
expeditioas. 

The burnishers of articles whidi are not sflver, 
follow near^ the same praeess as that above de- 
scribed. Wa sbaU briefly notioe the vttfiatloDS to 
be observed in each case. 

The bumishiDg of gokUleaf or si^r^ en wood« 
la performed with burnishers made ol wolves or 
dogs teeth, or agates, maanted in ifo* er wooden 
handles. When they baraifth gold, applied on 
other metak, they dap the Ueod-stone burnisher 
into vtaegar ^ tins kiad being eidusaivtiy used for 
that purpose. But when tbey bumish ieaf-^oU an 
pr^ared surfaces of wood, Adf are very easefal to 
keep the stone, or tooth, perfocfly dry4 Hie lMtf« 
nisher used by kather-gilders iaa hard pcflishedstoae^ 
mounted in a wooden handle : this it ta rieek or 
smooth the leather. 

The ordinary engraver's burnisher is a blade of 
steel, made thin at one end, to fit into a small 
handle, which serves to hold it by. The part in 
the middle of the blade is rounded on the convex 
side, and Ib also a liCtle curved. The rounded part 
mast be well polished, and the tool be very hard. 

They use this burnisher to give the last polish 
to such parts of copper and steel plates as may have 
been accidentally scratched, or qMcked, where fidse 
lines are to be removed, and also to lighten in a 
small degree such parts as have been toe deeply 
etched or graved. 

tn dock-making, th^ bumish those pieees or 
parts which, on accoafit of their siae or form, cannot 
be conveniently polished. The burnishers are of 
various forms and sizes ; they are all made of oast 
steel, very hard, and well polished; some are 
formed like the sage leaf filea, otiiere like common 
files : the first are used to burnish screws, and pieces 
of brass ; the others are used for flat pieces. The 
clock-makers have also very small ones of tins kind, 
to bumish their pivots : tbey are called pwat-kuT' 
niahers. 

The burnishing of pewter artides is done after 
the work has been turned, or finished off with a 
scraper : the bamishers are of different kinds, for 
burnishing articles dther by hand, or in the lathe ; 
they are all of steel, and while in use are rabbed 
with putty powder on lesther^ and moistened with 
soap-suds. 

The burnishing of cutlery is executed by means 
of band, or vice burnishers ; they are all made of 
fine steel, hardened, and well polished. The first 
kind have nothing particular in their constraction ; 
but the rice-barnishers are formed and mounted 
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in a very difl«rent manner. On a long piece of 
wood, placed horizontally in the vice, is fixed 
another piece, as long, but bent in the form of a 
bow, the concaTity of which is tamed downwards. 
Thepe two pieces are nnited at one of their extre- 
micfts by a pin and hook, which allows the upper 
piece to more freely around this point as a centre. 
The burnisher is fixed in the middle of this bent 
piece, and it is made more or less projecting, by the 
greater or lesser length which is given to its base. 
The moveable piece of wood, at tiie extremity op- 
posite to the hook, is furnished with a handle, 
which serves the workman as a lever. This position 
allows the bnmisher to rest with greater force 
against the article to be burnished, which is placed 
on the fixed piece of wood. They give to the bur- 
nisher, either the form of the face of a round- 
headed hammer, wdl polished to burnish tiiose 
pieces which are plain or convex ; or the form of 
two cones, opposed at their summits, with their 
bases rounded, to burnish those pieces which are 
concave or ring-Shaped. 

The burnishing of the edges of books is per- 
formed with a wolfs or dog*s tooth, or a steel bur- 
nisher ; for this purpose they place the books in a 
screw press, with boards on each side of them, and 
other boards distributed between each volume; — 
they first rub the edges well with the tooth, to give 
them the lustre, iiter sprinkling or staining, and 
when the edges are become dry, they first burnish 
the front ; then turning the press, they burnish the 
edges at the top and bottom of tiie volume. 

They burnish the gilt edges in the same manner, 
after havmg applied the gold ; but observe in gild- 
ing, to lay the gold first upon the front, and allow 
it to dry ; and, on no account, to commence bur- 
nishing till it is quite dry. 

MISCELLANIES. 

New Speeiet qf Cotton.— X specimen of a pe- 
culiar kind of cotton, the growth of Columbia, has 
been recently exhibited at Havannah. It was ob- 
tained near Bdgota, and is said to be of an extremely 
soft and perfect silky texture, and glossy appear- 
ance, of a short staple and dingy cok>r. It grows 
on a tree of considerable height, different fh>m our 
plant. The cotton grows round the seed, in some- 
thing like the shape of a pine-apple, so that when 
picked it requires no spinning. The Indians work 
it into shawls, &c. ; and a quantity has been sent 
to France, for the purpose of ascertaining whether 
it cannot be incorporated into the manufacture of 
silk goods. 

Indian Rubber Tktbes. — A bottle of Indian rub- 
ber, previously softened by boiling in water, is first 
to be distended to the utmost possible extent, by 
means of a condensing syringe. The rubber, thus 
expanded into a uniformly thin layer, is then cut 
into stripes of the breadth of one or two inches, and 
wrapped longitudinally round polished iron rods, of 
the same diameter as the bore of the tubes re- 
quired. The rod has a hole through each end, and 
a tube being made fast to one hole, it is tightly 
wrapped in a spiral manner, over the layer of 
elastic gum previously applied. The whole is then 
boiled in water for several hours ; and if, when 
taken out, perfect adhesion has not taken place, it 
is again wrapped with fresh dry tape, and reboiled 
until the union is complete. The roughness left 



upon the external surface of the tube may after- 
wards be removed, by binding it with a smooth 
plate of metal, and boiling it over again. They are 
in nowise to be distinguished, in their elasticity, 
fh>m the bottles met with in commerce. 

Discovery qf Gahanism. — ^The discovery of the 
efitects of electricity on animals, took place, at the 
time, from something like an accident. The wife of 
Galvani, at that time professor of anatomy in the 
university of Bologna, being in a declining sUte of 
health, employed, as a restorative, according to the 
custom of the country, a soup made of frogs. A 
number of these animals, ready skinned for the pur- 
pose of cooking, were lying, with that comfortable 
negligence common to both French and Italians, 
which allows them without repugnance to do every 
thing in every place that is at the moment most 
convenient, in the professor's laboratory, near an 
electrical machine, it being probably the intention 
of the lady to cook them there. While the machine 
was in action, an attendant happened to touch, with 
the point of the scalpel, the crural nerve of one ot 
the frogs, that was not far from the prime con- 
ductor, when the limbs were instantly thrown into 
strong convulsions. This experiment was per- 
formed in the absence of the professor, but it was 
noticed by the lady, who was much struck by the 
appearance, and communicated it to her husband. 
He repeated the experiment, varied it in different 
ways, and perceived that the convulsions only took 
place when a spark was drawn from tiie prime con- 
ductor, while the nerve was at the same time 
touched with a substance which was a conductor of 
electricity. 

Animal Temperature. — By a series of ezperi- 
ments continued daily, except in rough weather, 
and, on a few other occasions, from April, 1836, to 
Nov. 6, 1837, on ten men of La Boniti^, during her 
voyage round the world, it appears that the heat of 
the human body rises or falls with like changes in 
the external atmosphere. It sinks slowly in pass- 
ing from a hot to a cold dime ; it rises more 
rapidly in the contrary passage ; but it is more 
marked in some individuals than in others. The 
same men exhibited, however, only a single degree 
of cent, difference under a change of 40** of external 
temperature; that is, at Cape Horn, when the 
temperature was 0° cent., and in the Ganges, near 
Calcutta, where the air w«s 40** cent. 

QUERIES. 

155— How are steel pens browned or bromed ? Atuwered 
on page 41Z. 

15ft— Why does friction produce free electricity? jjn- 
stoered on page 413. 

157 — ^Mineral mannoretum ; how is this substance pre- 
pared ? Annoered on page 360. 

158— What is the composition used by dentists to take a 
model of the mouth ? Antwered on page 360. 

159— How are ^ass windows rendered semi-opaque, so as 
to resemble ground glass — and also how made to appoaf 
crystallised ? Annoered on page 41 3. 

160— What is caoutchoucine, and how prepared :* An- 
tioeredonpageUO. 

161— Why do new tobacco-pipes stick to the moutti ? An- 
swered on page 36u. ^ 

162— Uoyv U glass to be driUed ? Antwered on ptju/t 360. 

163— How is wire to be covered with cotton or silft? An- 
swered on page 869. ^ 

164— How are work boxes, tables, flee. japannAed? An- 
swered onpage 150, vol. iL \i 

165— Can a white ink be made ? and. if so. ho^f An- 
swered on page 360, 
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APPENDAGES TO THE LATHE. 



CHUCKS. 

A PERSON possessing a lathe, and desiring to fix 
any material for the purpose of turning it into a 
regular form, employs for that purpose a small ap- 
paratus, called a chuck. Under this general term, 
therefore, is included all those tools which serve to 
connect the material to be operated upon, be it wood, 
stoncr iTory, or metal, to the mandril of the lathe. 
Chucks are called by general names, according to 
the substance which forms them, as wood chucksi 



brass chucks, &c. ; and by particular names, ac- 
cording to their form, and the particular purpose 
for which they are intended. It will be at once 
evident, that as the art of turning produces such 
an endless vaiiety of forms, and is applied to such 
numerous purposes, the chucks that would be 
adapted to hold tightly one object, would be quite 
inapplicable to another, and this without reference 
to size, or hardness of material worked upon, though 
these must by the turner be dlso taken into hif 
account. , 
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Chucki may, with propriety, be divided into two 
classes : one class consisting of simple chucks, or 
such as being fixed to the mandril of a lathe are 
capable only of communicating motion around a 
determined axis, such as they themselves receive ; 
ji consequence of which the wood, &c., fastened to 
them acquires a certain rotatory motion, and a cut- 
ting tool held against it removes only the parts 
whidi are equally distant from that axis. This 
being the case, all bodies turned, when fixed by a 
simple chuck, assume a round form ; a section of 
them at any part shows a circular disk, and all the 
ornaments which the turner may have thought 
proper to place upon them, extend wholly round 
the circumference, at right angles to their centre of 
motion. Also if such bodies be cut exactly in half 
longitudinally, the one half will precisely correspond 
with the other.* Of such nature as this are most 
of the objects commonly made by the turner — such 
as cylinders, ^indies, legs for articles of furniture, 
balls, handles, rings, knobs, and a thousand other 
articles, or parts of articles. 

The second class of chucks is of such a character 
that the axis of the work can be changed as the 
operator pleases, so as to throw the centre of motion 
to any point, and to make the work revolve round 
any given axis. In consequence of this an endless 
variety of beautiful forms is produced, and which 
cannot even be attempted by the common chuck. 
This is particularly the case with surface turning : 
that is, rendering a flat, or nearly flat surface orna- 
mental, by means of the lathe, and which has added 
much to the beauty of watch cases, and engraved 
checks, &c., for bankers. According to the nature 
of this ornamental work, the chucks which produce 
it are called the eccentric chuck, the oval chuck, 
the segment engine, the geometric chuck, &c. We 
shall endeavour to illustrate the whole of these in 
turn; at present it is necessary to confine our 
attention to those of a more simple character, not 
only because the common turner, but the engine 
and eccentric turner equally employ them, not 
merely to roughly cut the wood, &c., previously to 
using the complicated chucks, but in conjunction 
with them. 

Before making chucks for our own use, the 
character of the nose of the mandril is to be observ- 
ed ; if it have a female screw, that b, a hollow 
screw, it will be necessary that all the chucks to fit 
It should have a corresponding he screw, such as 
are represented as belonging to all the figures given ; 
but to cut these screws is not always an easy opera- 
tion for the young turner, nor are they so convenient 
as those which are themselves furnished with a 
hollow screw. To make this screw is the first 
requisite, and it is usually done by drilling a hole, 
of proper size, and screwing into it a tap, prepared 
for the purpose, which cuts a thread as it proceeds. 
It is evident that, to unite this with the mandril, 
a connecting piece is necessary — such a one is 
represented in Fig. 1, where are seen two screws, 
one of which fastens into the mandril, the other 
into the chuck. A shoulder is left between them, 
that each may be steadied, and a hole is cut into 
the shoulder sideways, in order to put a short lever 
in it when it is screwed up or loosened. 



• It is necessary to notice an apparent exception to 
this general description, in favor of screws, and also of 
water cocks, and perhaps a few othei articles; but the 
thread o'f screws is formed by altering 'the position of the 
tool, and water cocks by suddenly stopping the mandril, 
so that the tool cuts but half round. 



The Square^kole Chuck is represented in Fig. 2. 
It is of the first necessity for the turner — ^the square 
hole is of such a size as to fit all the usual bits and 
larger drills. It is weU adapted to hold laige wires, 
or sudi other things as may be cut to a square plug 
at one end. Often a square plug is made to use 
with it, having a still sinaller hole in its centre for 
smaller drills and wires — two or three forked ends 
are usually furnished to it, such as that represented 
in Fig. 3 — ^the obvious use of which is to bold long 
pieces of wood, their teeth being driven into the 
end of the wood. The square of the fork is inserted 
into the square-hole chuck, while the other end of 
the wood rests upon the point of the back popit. 
When furnished with these forks it is called the Fork 
Chuck, 

The Flanch Chuck, (Fig. 4,) is made similar in 
size and general appearance to the next, except that 
instead of the screw in the centre, it is provided 
with five points, as shown. The flat piece of wood 
which is to be turned must be driven upon it, until 
the points are forced in sufficiently to hold tight. 
It may be used with the back popit, when it becomes 
of the nature of the fork chuck, or else it may serve 
to hold a flat surfiice, without reference to any other 
support; but then it will be observed, that the 
points hold but slightly, and that any knot in the 
wood, or jar of the tool, would loosen its hold. It 
is never used but for wood. 

The Screw Chuck, (Fig. 5.) This consists of a 
flat disk of metal or wood, about 2 inches over, with 
a tapering screw projecting about half an inch 
forwards from the centre. It is used chiefly to 
fasten flat pieces of wood which are to be turned 
only upon one surface, as for example making flat 
stands or supports for any thing. It is excee^gly 
convenient for this reason, that the work is screwed 
tightly and firmly to the face of the chuck ; and if 
it should be necessary to remove it from the lathe, 
before the turning of it is finished, it may be re- 
placed again without error. It ^ill, however, not 
bear much strain, and is wholly inappUcable to 
fixing plates of metal. When this chuck is used 
the back popit is taken away. 

The Cement or Pitch Chuck, is the same as the 
last would be without its screw ; work is fastened 
to it by rubbing upon it a piece of pitch, or shoe- 
maker's wax, which is stiU better. The fiiction 
occasioned by the chuck revolving rapidly, when 
the pitch is held against it, detaches a portion, on 
account of the warmth caused by the friction. When 
a disk of wood is to be fastened to it, it is only 
necessary to hold the wood against the chuck when 
revolving — when the same cause, which at first 
detached tlie pitch, will occasion the material to be 
operated upon to adhere pretty strongly. He 
chuck is used chiefly to hold flat pieces of ivory, 
bone, horn, wood, or metal, when its surface is to 
be polished, or ornamented by delicate and small 
Unes or indentures. 

The Arbor Chuck, (Fig. 6,) b next in order, as 
in importance. It consists merely of a round rod 
of metal, with a screw which fiastens into the man- 
dril. The turner must have arbor chucks of every 
size, firom one-eighth of an inch upwards to an inch 
or more in diameter. They are valuable in fixing 
rings, hollow cylinders, tubes, pulleys, beads, &c., 
where the two surfaces are required to be perfectly 
true with each other. 

The Cup Chuck or Plain Chuck, (Kg. 7,) is 
formed of a hollow cup of metal. It is used by 
driving into it a piece of wood, and cutting this off 



Digitized by 



Google 



MAGAZINE OF SCIENCE. 



847 



flat with the front surflice. When any thing is to 
be turned, it may dther be driven tightly into the 
chuck without its plugging, or dse a hole may be 
turned in it, of a size adajpted to hold the particular 
object to be operated upon. It may be used with 
or without the back popit, as circumstances may 
require. It holds very firmly, and is of very genenU 
application. 

The Wire Chuck or Spririff Ckuek. These are 
but two names for the same article. It is formed 
merely of a thick, round, short piece of brass, 
drilled with a small hole for some distance through 
tiie centre, and cut downwards with a saw as far as 
the hole extends. It is used chiefly for the turning 
of wires, which to be fastened are only driven into 
the hole, when the firmness and y6t elasticity of the 
brass holds them sufficiently tight, and with no time 
lost in adjustment. 

The Bing Chucks (Big. 8.) This is of the same 
character as the last ; but is made of box-wood, 
has a larger hole, and two or more saw cuts down 
it, instead of one. As this is to hold larger objects, 
the strain is of course greater than with those which 
lie so near the centre as wires do, it is therefore 
necessary to bind the parts together with a stout 
ring of metal. Fix the wood in it thus : — Take oiF 
the ring, fit the wood into the cavity moderately 
tight — then putting the metal ring over the chuck, 
(which is made slightly tapering,) give it three or 
four gentle knocks around — thus fixing the whole 
toged^er immoveably. 

The Die Chuck f the front view of which is shown 
in Fig. 9, is of exactly the same general form as 
the cup chuck, but ra&er more sludlow. It difiers 
more materially, however, in having three, four, or 
six screws passing through its sides, and meeting 
towards the centre. By the points of these screws 
the work is held, the screws being adjusted so that 
the work is well centered. It is used chiefly in 
turning metallic cylinders, &c. 

(Continued on page 402. J 



FORMING LENSES AND SPECULA FOR 
TELESCOPES, &c. 

A GOOD composition for the specula of reflectors is 
one of the most important desiderata in the making 
of telescopes. The qualities most in request are, a 
sound uniform metal, firee from all microscopic 
pores ; not liable to tarnish by absorption of moist- 
ure firom the atmosphere; not so hard as to be 
incapable of taking a good figure and exquisite 
polish, or so soft as to be easily scratched ; and 
possessing a high reflective power. The various 
compositions employed for specula differ more in 
the admixture of minor ingredients than in their 
essential materials. Copper and tin (bronze metal) 
are the metals mostly employed, with small quanti- 
ties of arsenic, silver, and brass. The proportions 
generally employed are, copper 32 parts, grain tin 
1^, mih the addition of 2 parts of arsenic to 
render it more white and compact. The Rev. Mr. 
Edwards, in a treatise annexed to the ** Nautical 
Almanac," for 1787, says, that if 1 of brass and 1 of 
silver be used with only I of arsenic, a most excel- 
lent metal will be obtained, which is whiter, harder, 
and more reflective than any other he ever met with. 
With respect to the practical value of this composi- 
tion we can speak, but having made specula for 
reflecting instruments ourselves, we can vouch for 
the goodness of the following, both with respect to 



the exquisite figure and polish it is capable of 
assuming, and its freedom from pores. To make 
this composition, take 2 parts of copper, as pure as 
it is possible to be procured ; (for the goodness of 
the speculum will depend on the purity of the 
materials employed,) this must be melted in a 
crucible by itself; then put in another crucible, 1 
part of pure grain tin. When they are both melted, 
mix and stir them with a wooden spatula, keeping 
a good flux on the melted surface to prevent oxida- 
tion : this metal must be quickly poured into the 
moulds, which may be made of founders* loom; 
the intended face always being downwards. Where 
the speculum is required particularly good, the best 
mode of casting it is to have an iron mould made 
with a vertical tube attached on one side, and the 
bottom of the tube to end in a bulb ; the melted 
metal is then to be poured down the tube, and will 
fill the bulb and mould, leaving a sufficiency in the 
tube to give pressure. The bulb being lower than 
the mould will retain any dense impurities, and the 
tube the lighter ones, while the speculum will be 
uniform and dense. 

Having thus procured the speculum, the next 
thing will be to grind it to the required figure ; this 
is effected on a convex brass or hard metal circular 
tool, carefully turned to a gauge of the required 
curve. This tool is fixed on a post or upright, and 
the speculum is held in the hand by means of a con- 
venient holder cemented on its back. The grinding 
is then commenced with coarse emery powder and 
water, when the roughness is taken off by moving 
the speculum across the tool in. different directions 
walking round the post : fine emery is used in the 
same way, till the surface of the speculum has 
become uniform. The next step will be to smooth 
it by means of fine washed flower emery, gradually 
passing from one degree to the next finer, and wash- 
ing the tool and speculum between each application 
of emery, to prevent any gritty particles from 
scratching the metal. When the speculum is com- 
pleted, and of the required figure, it is next to be 
polished. This is done by taking a convex tool 
similar to the grinder, or the grinder its?elf, and 
covering It with pure pitch, evenly spread over its 
surface ; while warm a concave tool of the same 
figure as the speculum is then worked over its 
surface wet. When the proper figure is obtained, 
washed putty, (i. e. combined oxyde of tin and lead) 
is poured on the pitch, and the speculum polished 
thereon by moving it as before. During the process 
of grinding and polishing, the tools must be care- 
fully examined by the gauge^ and if tbey happen 
to get out of the true figure, the speculum must be 
worked more on the edge, or middle, as the case 
may require. Instead of the vertical post above 
mentioned, a lap is sometimes employed, which 
produces a much better figure and more expe- 
ditiously. A lap consists of a common lathe com- 
municating a slow and regular motion to a vertical 
mandril, on which the grinding or polishing tool is 
fixed ; in using the lap the artist is enabled to stand 
in the same place, and has more command over the 
work. 

Lenses are ground precisely in the same mannei 
as specula, but the polishing is different. Here 
the concave or convex polishing tool is made of 
brass, and when turned of a proper curve, a smooth 
thick piece of felt (cloth) is stretched over the tool 
and cemented to it; the outer surface is then 
imbedded with washed putty powder. After thi^ 
is done, the lens, or block of lenses, is worked od 
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it with cress motions ; if the powder be employed 
too wet the fibres of the cloth will rise up, and 
polish not only the surface, but also the small 
hollows left in the grinding. This effect, from the 
nature of the polishing surface being heterogene- 
ous, generally takes place to a greater or less 
eitent when viewed by a microscope ; these cavities 
being polished admit the light and disperse it, 
instead of it being collected as with a uniform sur- 
face. When these faults are visible to the eye, the 
lens is called curdled. If we are desirous of pro- 
curing an uniform and perfect surface, the polishing 
tool must be homogeneous, and the best material 
for its foundation is good clean bees* wax, hardened 
by the addition of red sulphate of iron, dry and 
finely washed. This composition when of the pro- 
per temper is melted over the brass tool ; and when 
cold can be turned to the required curve. The 
advantage of this improvement, besides its uniformity 
is, that should any hard scratching particles insinu- 
ate themselves between the tool and glasses, they 
sink and are imbedded in the wax, and thus their 
injurious effects are prevented. The polish of 
lenses made in this manner is clear and defined when 
examined by a microscope ; when the shadow of a 
bar is brought across them. This method is now 
employed by one of the first opticians in the 
metropolis. 

Centering of Lenses. — ^The centering of lenses 
for accurate instruments is of great importance, 
more especially for the object glasses of achromatic 
telescopes. Different opticians employ their own 
methods, but one of the best is done by reflection : 
let the lens to be centred be cemented to a brass 
chuck, having the middle turned away so as not to 
touch the lens, but near the edge, which will be 
hid when mounted; this rim is very accurately 
turned flat where it is to touch the glass. When 
the chuck and cement is warm it is made to revolve 
rapidly : while in motion a lighted candle is brought 
before it and its reflected image attentively watched. 
If this image has any motion, the lens is not flat 
or central : a piece of soft wood must therefore be 
applied to it in the manner of a turning tool, till 
such time as the light becomes stationary. Wlien 
the whole has cooled, the edges of the lense must be 
turned by a diamond, or ground with emery. This 
method of centering and adjusting object-glasses by 
their reflected images, was laid before the public by 
Dr. WoUaston, and has been used by our first 
opticians for a considerable time. 

MAKING ARTIFICIAL MAGNETS. 
(Resumed Jrom page 307.^ 
The last paper considered the method of making 
magnets without the aid of others. The present 
begins that division of the subject in which it is sup- 
posed that we are already furnished with a magnet, 
and by the assistance of which we are desirous of 
making others. 

By Single Touch. — ^The simplest method of mag- 
netizing a bar of hard steel, (and none other will 
retain the magnetism given to it so long,) is by 
placing it on a table as near as possible in the mag- 
netic meridian ; that is, nearly north and south — and 
holding over it perpendicularly a strong bar mag- 
net, rubbing it throughout its whole length, begin- 
ing at one end, and passing it along to the other — 
pressing it somewhat during its passage. After 
reaching the end of the steel bar, the magnet must 
be lifted up, and applied again to the other end, 



and so on for several timeS) the friction being always 
made in the lame direction. 
Fig.U 



By Contact. — Another method oonsista in placing 
the end of a small bar of steel, in contact with one 
of the ends of a powerful bar magnet, and striking 
the new bar so as to make it ring during the time of 
its application. This method, however, will like 
the first only be efficacious for small bars. A better 
method is to place the unmagnetized bar between 
the opposite poles of two strong magnetic bars of 
equal power. In this case, the magnetism of tiie 
new bar will be nearly twice as strong aa when only 
one is used. The following cut shows both these 
methods. The smaller being the newly made mag- 
net. N signifies the north, and S the south pole, 
in this and every following example. 
Fig, 2. 




Dr. Knight* s Method. — This gentleman, a phy- 
sician of London, was long celebrated for the 
excellence of the artificial magnets he made. The 
method he used was kept a secret during his life, 
but was published after his death by Mr. Wilson. 
The bar which he intended to magnetize was placed 
under the opposite poles of two equal magnets. 
These magnets are then separated in opposite 
directions, so that the south pole of the one passes 
over the north polar half of the bar to be mag- 
netized, and the north pole of the other over its 
south polar half. This operation is repeated several 
times, till the magnetism of the under bar is fully 
developed. 

Fig.Z. 



DuhameVs Method. — When Mr. Knight's process 
was applied to large bars it was found to be defec- 
tive, which induced M. Duhamel to try the method 
represented in Fig. 4. The bars to be magnetized 
are placed parallel to each other, and have their 
extremities united by two pieces of soft iron, at 
right angles to the bars. Then take two strong 
magnets, or two bundles of small bar magnets, the 
bars of each bundle having their similar poles 
together, and place them as in the figure, at an 
angle of about 90 degrees, or inclined 45 degrees 
each, to one of the bars, having the north pole of 
the one bundle downwards, and the south pole of 
the other bundle. They are then separated from 
each other by drawing them along the under bar to 
its extremities. The same operation is to be re- 
peated on the other bar, and continued alternately 
on both, till their full magnetic powers are supposed 
to be developed. When the magnets are plac^ 
upon the second bar, the disposition of the poles rV 
to be reversed — the pole that was at first in the^ 
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right hand htsag now phced in the left. The two 
ban are then to be tuned with their lower face 
uppermost, and the operation repeated sereral titaiei, 
as before. 

Fig. 4. 




The distinctive property of M. Dahamers pro- 
cess is the employment of the connecting pieces of 
iron, and in the use of bundles of small bars, which 
are more efficacious than two single ones of the 
same size. This method is applicable to curved 
bars, or those of a horse-shoe form. 

Mr, MitchelVs Methods or the Method (f Double 
7\meh, — Having joined together, at the distance of 
a quarter of an inch, two bundles of strong magnet- 
ised bars, their opposite poles being together, he 
placed five or more equal steel bars in the same 
straight line, and resting the extremity of the bun- 
dles of magnets upon the middle of the centre bar, 
(see Fig. 5.)— he moved them backwards and fir- 
wenrdSf throughout the whole length of the Une of 
bars, repeating the operation on each side of the 
bars, tUl the greatest possible effect was produced. 
Mr. Mitchell states, that two magnets will, by his 
process of double touch, communicate as strong a 
magnetic virtue to a steel bar as a single magnet of 
live times the strength, when used in the process of 
single touch. ' 

Fiff. 5. 




(Continued on page 373.) 

RED-CHALK CRAYONS. 

The red-chalk crayon and its uses are too well 
known in daily life, to require anything to be said 
of them. The preparation of those red crayons 
which are best adapted for drawing, however, is 
less known. The following is the manner in which 
it is performed :— A quantity of hematite is ground 
in a porphyry mortar, with filtered water, until it 
be extremdy divided, so as to form an impalpable 
powder. This powder is again diffused in a quantity 
of water sufficient to allow finer parts of the mix- 
ture to be passed through a fine sieve, placed above 
a large vessel filled with water. The liquid holding 
the hematite in suspension is then agitated; and 
after this allowed to rest four and twenty hours. 
At the cod of this time, there is formed at the 
bottom of the vessel a deposit of hematite, in the 
form of a very fine powder : the water is cautiously 
decanted from it. 

To form crayons of this impalpable powder, a 
uniting medium is necessary. This la afforded 
either by gum arabic or isinglass, of which the pro- 
portions vary, according to the use to which the 
crayon is destined ; less of it being required for soft 



crayons, which, consequently, yield their color more 
readily; and more for the hard ones, which preserve 
their points longer. The following are the propor- 
tions, reduced from experiments, to be employed 
m the five kmds of crayons, which we shall de- 
scribe: 

1. For the soft red crayons, which leave broad 
traces, 18 grains of dry gum arabic, to 1 ounce of 
the prepared hematite powder. 

2. For harder crayons, 21 grams of gum, to 1 
ounce of the hematite powder. 

3. For stiU harder crayons, and which make 
small and delicate mar^, 22 grains of gum to 1 
ounce of hematite. 

4. For the hardest of this kind 27 grains of gum 
to 1 ounce of hematite. 

5. For crayons which leave shining traces, 36 
grains of isinglass to 1 ounce of the prepared hema- 
tite powder. 

The gum or isinglass is to be dissolved separately 
in a sufficient quantity of water, and their solutions 
passed through a linen cloth ; the hematite powder 
is then added. The liquid is brought near to a 
gentle fire, until the mass is somewhat thickened by 
the evaporation of the water, when it is to be re- 
moved from the fire. The mixture is then to be 
carefully ground on a porphory slab to render it 
as intimate as possible, and is ready to be formed 
into crayons. To effect this, the mass, when it has 
become of a proper consistence, is forced through 
a cylinder : tiie sticks thus formed, are dried, and 
divided into crayons, of two inches long. They are 
then sharpened at their points ; and the hard crust, 
which had formed upon them while drying, is 
removed. 



CHEMICAL ACTION. 

If, when two different substances are mixed toge- 
ther, they have no tendency to unite, and their 
constituent principles remain unchanged, they are 
said to have no affinity for each other, and their 
union is mechanical ; but when the properties of 
either or both become changed, the mixture is che- 
mical, or in other words they are said to have been 
chemically combined, in consequence of an attraction 
or affinity that there exists between them. 

E^. 1. — Chalk and Water unite meehanicallg. — 
Put some pounded chalk in a glass of water ; stir 
it up, and it will soon settle unchanged at the 
bottom of the glass again — ^the mixture being me- 
chanical. 

Ex. 2. — Chalk and Vinegar unite chemically. — 
Instead of the glass of water, substitute a glass of 
vinegar, and immediately the chalk is put in it tiiey 
will unite together, and form a chemical compound 
different in its nature from either the chalk or vine- 
gar used. 

Ea;. 3. — OH end Water a mechanical mixture. — 
Mix together oil and water in a phial; however 
much tbiese may be shaken together the action is 
merely mechanical, as will be seen by their soon 
separating — the oil resting upon the top of the water 
as at first. 

Ex. 4. — Soiqf a chemical compound. — Add to 
the oil and water, a little pearl-ash or potass : shake 
the phial as before, and the three will unite chemi- 
cally, forming soap. 

Ex. b.—The Phial qf the Four Elements, as it 
is called, is an example of mechanical action. It 
is made thus : — Take a phial, about 6 or 7 inches 
long, and about ] of an inch in diameter. In this 
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phial put, first, iron or copper filings; secondly, 
chaJk or whiting; next, water; and, lastly, 
naphtha. These being of different densities, and 
haying no chendcal affinity for each other, will soon 
settle as at first, however mnch the vessel may be 
shaken. 

Bx, 6. — Chemieal union qfFimr Boc7te«.^-Instead 
of the niqphtha, pour gently into the phial nitric add. 
It will be seen to unite chemically with the metal, 
the chalk, and the water, making the whole a blue- 
ish homogeneous mass. 

ITS DBGRBK AND DTTKATION. 

Hie degree of chemical action exercised by bodies 
upon each other is exceedingly varied, and so also 
is the time requisite for that action to take place. 
In some instances many days or even weeks and 
years pass away, before its effects become visibk. 
In the spontaneous decay of animals and vegetables 
— the disintegration of rocks — the oxidation of iron 
— and still more so of lead and copper, by contact 
with the air, all of which are chemical processes, 
show the slow and gradual progress of chemical 
action. While the varied effects of effervescence, 
combustion, and explosion, illustrate how suddenly 
chemical action sometimes proceeds. The effect 
produced is often but little removed from a mere 
mechanical operation, and the change of properties 
inconsiderable : thus it is in solutions and decoctions. 
At other times it is impossible to recognize the 
components in the compound produced from them. 
Bodies have often an affinity for each other in one 
state, though not in another ; frequently the admix- 
ture of a Ihird body is requisite to promote their 
union. In most instances, increase of temperature 
greatly aids chemical action, even light is frequently 
productive of the same effect ; and in all cases it is 
absolutely necessary that each body should be in a 
state of minute division : thus two solids combine 
with difficulty — a solid and fluid more easily — and 
two fluids with yet greater facility. 

Ex, 7»'^Slow Action qf the Atmosphere upon 
Iron, — Let a piece of brightened iron lay exposed 
to the weather, if wet it will soon be rusted, if dry 
some considerable time will elapse before this takes 
place. 

Ex. 8. — Gradual absorption qf Water by Lime. — 
Quick lime left exposed to the air becomes gradually 
slaked or chemically united with water, by depriving 
the atmosphere of any moisture which may be sus- 
pended in it. 

Ex, 9. — Gradual change caused by Fermentation, 
Mix a pound of raw sugar with a g^on of water ; 
in a few days a fermentation will ensue, which will 
change the whole into vinegar. 

Ex, lO,-~Chemical qfect of Xi^A/.— Wash a 
piece of paper over with a strong solution of nitrate 
of silver ; dry it in the dark, and when dry expose 
it to the sun's light ; though colorless before it will 
now soon become black. The effect will be much 
more rapid, if the paper be first dipped in very weak 
salt and water, it wiU then be photogenic paper, 
and a picture may be made by placing a dried plant, 
feather, bit of laice, &c., upon it, previous to its 
ex])0Si2re to light 

Ex. 11. — JRapid dhemical action shown by Effer- 
vescence, — ^Add to a glass of sour beer, vinegar, or 
lemon juice, a little carbonate of soda, effervescence 
immediately ensues, and the acidity of the liquid is 
destroyed. 

Ex, 12. — Rapid chemical action shown by Com- 
bustion.'^hct fall into the flame of a candle some 



filings of iron or zinc, they will immediately bum- 
throwing out most beautifial scintillations. 

Ex, 13. — Rapid chemical action shown by Ex* 
plosion, — Place a crystal of nitrate of ammonia in a 
fire shovel over the fire ; when it has arrived at a 
heat sufficient for melting lead, it will in the act of 
decomposition explode with considerable violence. 

Ex, lA,— Intense action shown by Solution. — Put 
some filings of copper or tin in a glass, and pour 
upon them a little nitric acid, when a rapid dissolv- 
ing of the tin will take place, on account of the 
affinity between it and the add — a nitrate of tin 
being formed. 

Ex. 15. — Combustion of Nitrate qf Copper, — 
Wrap up some crystals of nitrate of copper in tin 
foil, while dry no chemical union takes place, but 
moisten them with water, and soon the whole bursts 
into flame. 

Ex. 16. — Formation ofSulphuret qflron. — Hold 
a roll of sulphur to a bas of eold iron, they remain 
without uniting ; but bring the iron bar to a red 
heat, and apply the sulphur as before, it will now 
unite with the iron, rendering it extremely brittle, 
while a considerable portion of light and heat vnll 
be extricated—- the iron being changed into the sul- 
phuret. 

Ex, 17. — Formation of Glass. — Mix together 
sand and potass ; while cold no change is apparent, 
but heat them with the flame of a candle, urged 
with a blow-pipe, or el&e in the fire, and they will 
unite and form glass. 

Ex, 18. — Brilliant Combustion qf Chlorate qf 
Potass, — Shake together some pieces of sulphur and 
crystals of chlorate of potass — no action takes place ; 
pound them in a mortar, and a loud snapping noise, 
attended by a flash of light, will announce their 
union. [CSsti/ton.— This should be tried in very 
small quantities.] 

Ex, 19. — Mix together loaf sugar and chlorate of 
potass : of themselves they do not chemically com- 
bine, but touch them with a drop of sulphuric acid, 
and a most vivid combustion will ensue. 

Ex. 20. — Extemporaneous Soda Water. — Mix 
together half a tea spoonful each of the dry powders 
of carbonate of soda and tartaric acid ; in this state 
they have no chemical affinity for each other, but 
dissolve each previously in water, and the union of 
the two solutions will be attended by violent ebulli- 
tion ; in fact, the mixture is the well-known saline 
draught, or soda water. 

ITS EFFECT. 

Chemical action alters not merely the nature of 
bodies, but very frequently their form also, as may 
be seen by many of t^e preceding experiments : thus 
solids are sometimes formed from gases and from 
liquids — ^liquids from solids and gases — and gases 
themselves are invariably produced from either one 
or other of these distinct classes. It is productive 
also, in many instances, of great alterations of 
temperature, of volume and specific gravity, of color, 
and of taste. 

Ex. 21. — Two Gases form a Solid, — Brush the 
inside of a tumbler with a feather dipped in hydro- 
chloric acid, and another with liquid ammonia ; if 
now one tumbler be inverted over the other, the two 
invisible gasses which are emitted unite and form an 
opaque solid, which is the chloride of ammonia or 
sal ammoniac. It will appear in the glasses as 
white fiimes. 

Ex, 22. — TVo Liquids firm a Solid. — Put into 
a jjlass a few spoonsful of a saturated solution of 
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chloride of lime, (muriate of lime,) and add to it 
gradually, drop by drop, sulphuric acid. If these 
two liquids be stiired together with a glass rod, they 
become converted into an opaque, white, and almost 
solid mass. 

Ex, 23. — Two Solids Jbrm a Liquid.—Fut into a 
mortar 2 drams of sulphate of soda and 2 drams of 
nitrate of ammonia. These substances when rubbed 
together will gradually become fluid. 

Ex. 24. — Two Liquids vaporized by Mixiurt, — 
Pour upon some strong spirits of wine an equal 
quantity of fuming nitrous acid, the diemical action 
will h^ so energetic that the whole will be dissipated 
into vapor. 

Ex. 25. — Two Gases form a Liquid. — ^Mix toge- 
ther chlorine and carburetted hydrogen gases. They 
will unite, and form an oily-looking liquid. 

Ex. 26. — Two (rases form a Liquid. — Mix toge- 
ther oxygen and hydrogen gases, in the proportion 
of 2 parts of the latter to 1 of oxygen, in a bladder. 
Blow a soap bubble with the mixed gases, and 
when risen away from the bladder set fire to it, and 
the chemical union of the contained gases will be 
attended with a loud report, and water be formed. 

Ex. 27. — Two Gases unites and still remain gas- 
eous. — Mix together equal quantities of chlorine gas 
and hydrogen gas. lliey will when subjected to 
light unite and form another gas, the chloric or 
muriatic acid gas : it may be collected in a liquid 
state, by placing a little water in the vessel holcUng 
the two gases. 

Ex. 28. — A Gas formed from a Solid. — Subject 
a piece of marble to a red heat in a fire, and car- 
bonic acid gas will be given off in abundance. The 
marble being changed at the same time into quick- 
lime. 

Ex. 29. — Fill the bowl of a common tobacco-pipe 
with coal dust, cover it with sand or clay, and place 
it in the fire ; when hot, carburetted hydrogen gas 
will be evolved, and may be lighted at the end of 
the stem of the pipe. 

Ex. 30. — Partly fill a phial with some syrup of 
loaf sugar, which will be perfectly colorless, and 
add to it some strong sulphuric acid, also colorless ; 
shaking up this mixture, a black powder will be 
deposited, which is the carbon of the sugar. 

Ex. 31. — Make a solution of sulphate of copper, 
so weak as to be colorless, and add to it a little 
liquid ammonia. It will change immediately to a 
most delightful blue. 

GRECIAN OR PERSIAN PAINTING. 

This description of painting is very easy of attain- 
ment, (being taught in three lessons,) and to those 
who have even but a very slight knowledge of draw- 
ing, the following instructions will most likely be 
found all that is requisite to succeed in this style. 
It is done on a particular kind of paper with powder 
colors, which are mixed together dry, and rubbed 
on in the same state with t^ finger, taking no heed 
of doors, windows, &c., which are scraped out 
afterwards with a pen knife. This style of coloring, 
when finished, looks very like a well and softly- 
executed chalk drawing, and is very appropriate for 
landscapes, particularly ruins. The materials re- 
quired are as follows :— 

First. — A sheet of Grecian paper : it is covered 
with a chalky substance, resembUng that on visiting 
cards, but with this difference, that the surface is 
rather rough, and of a yellowish white color, and 
has a peculiar scent, something like oil c^oth. 



Second. — ^The following colors in powder. — Con- 
stant white, ivory black, Vandyke brown, Italian 
pink, yellow ochre, chrome yeUow, Indian yellow, 
mazarine blue, cobalt blue, crimson lake, Lidian 
red, and vermilHon. V 

Third.— The following chalks, (Cont^)— Two 
shades of light green, one bright yellow, one yeUow" 
ish white stone color, one grey, one light brown, 
and one hard and one soft black. 

Fourth. — Make a vanush to set the drawing of 
picked mastic, two grains ; and spirits of wine, one 
ounce. 

Fifth. — A little sepia in lump, and the follow- 
ing : — ^A brush, such as is used for a small tooth 
comb, a pen knife, a camel-hair pencil, a^ stumper, 
and three or four little cups or jars, to mix the 
colors in. Pill boxes answer very well to keep 
the colors in. Prints will do for copies but they 
must be done on a much larger scale in the painting, 
and the coloring must be according to subsequent 
directions. 

The outline of the buildings and trees are to be 
sketched with the hard black cont^, taking no 
notice of doors, windows, or other minutiae. Then 
mix your colors. 

Sky. — Cobalt blue and white, sometimes a little 
black for the clouds, but sparingly. 

Buildings. — ^Yellow ochre and white, or Van- 
dyke brown, and white shade with black. 

Roqfs and Chimneys. — Vermillion, shaded with 
Indian red or black. 

Threes. — ^Maaarine blue, black, and Indian yel- 
low — the high lights with chrome yellow, lliey 
should be painted dark as the foliage, (which is 
done with green cont^s,) renders them lighter. The 
stems should be done with the brown cont^, and 
shaded with the black soft one. 

Ground. — Vandyke brown and white, shaded 
with neutral tint, which is made with Indian red, 
and very little mazarine blue. Italian pink may be 
used for sandy ground, as also green for that covered 
with herbage. 

Water. — Mazarine blue and white, shaded with 
black. Foam and the high lights are produced by 
scraping off the colors with a knife. 

The lighter parts are all produced by adding a 
little white. After the colors are nibbed in with 
the finger, the drawing to be occasionally outlined 
with the black cont^— the lights are then to be re- 
moved with the knife, (doors, windows, &c., the 
same way.) The varnish is then to be laid on by 
putting a few drops on the brush, and splashing the 
drawing all over, by drawing the finger on the hairs 
of the brush. It may then be touched up with a 
little sepia, or other water color, as the subject 
may require, but the water color is not necessary, 
as the proper effect can always be produced by using 
the colored cont^. 

The crimson lake is used for drapery, warm tints 
in the sky, &c. The stumper for working off the 
color when laid on too dark. s. 



MOSAIC WORK OF THE ITALIANS, 

As described bu Mr. Ferber, in Ms '* Letters upon the 

Mineralogy and statural History of Italy. ^' 

A.D. 1771. 
The people of modem Rome have preserved an 
art practised by their ancestors, and of which there 
yet exist specimens among the beauteous relics of 
antiquity. I speak. of the mosaic. The ancients 
used to combine natural stones with glass and other 
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artificial snbstaooes employed in the work, but the 
modem moiaic is composed of gUas alone. The 
glass is first cut into strips, with the diamond, and 
then broken into small cubes of direrse sizes ; these 
piece^re of innumerable colors and shades, and 
they are placed in separate cases. A flag of lime 
stone is tiien chosen, and having smoothed one side 
of it, the workmen cover it with an adhesive cement 
made of quick lime, powder of Travertine stone and 
linseed oU ; this cement must be spread evenly on 
the fiag, about three inches in thickness, and left 
until it becomes somewhat firm and dry. 

The outlines of the figures to be worked are 
drawn upon the surface of the cement, and also 
upon paper, to guide the artist in the delineation of 
the picture. The cubes of glass before mentioned 
being pointed at one end, are placed conveniently 
to the artist's hand, in their separate cases. He 
selects them according to the size, color, and quan- 
tity that the drawing before him demands ; these 
cubes are then driven piece by piece, in juzta posi- 
tion to one another, with an edged hammer into the 
cement, until the whole surface of the picture is 
filled up, or, if I may use the word, pai}ed, accord- 
ing to die taste of the artist. When this is done, 
and when the cement is quite dry, the surfece, (now 
somewhat uneven) is polished with fine sand and 
tripoli, and afterwards with emery made into a 
paste, rubbing over the surface with a plate of lead. 
When the polishing process has been completed, 
the interstices of the cubes are filled up with wax of 
the same color, taking care to scrape off, witii a 
sharp knife, any that may rest upon the surface, 
and thus tarnish it. 

The stone upon which this mosaic work rests, 
may be cut like any other to the requisite dimen- 
sions and thickness. It is easy to see that the te- 
diousness of the work renders it espensivet and 
when the cubes of glass are small, the work is of 
necessity more troublesome and dear, but in this 
case it is much more beautilul. There is a mosaic 
laboratory attached to St. Peter's, where artists are 
employed chiefly in decorating this superb edifice. 
They place mosaic pictures at all its altars, and 
these are equal to any paintings in design, in de- 
gance, and in harmony of color. 

As time does not injure the mosaic, it has served 
to immortalise the best painters, and although one 
cannot blend the colors so intimately in mosaic 
work as with the pencil, yet the defect is supplied 
by an endless variety of shade in the glass, nor 
should the glare of the work be objected to, when 
we remember that in looking upon a mosaic picture, 
there is, as with a painting, a particular point of 
view, firam which the design can be observed with- 
out offending the eye. 

impRessions^otIlea^s! 

To the Editor. 
Sir.— Having seen, in page 256 of your excellent 
Magazine, a method of taking impressions of leaves, 
I have sent a few specimens of impressions taken 
by myself by an old, but I think simple process. 
The way I proceed is this : — 

Take a piece of good letter paper, and smear it 
over with olive oil on one side ; it is then hung up 
by one comer for two or three days ; it is next to 
be blackened by the smoke of a tallow candle on 
the side that was mled, taking care that you do not 
scorch it ; then place a fresh leaf, with the upper 
side or fiice on &e Uackened oil paper, covering it 



with another piece of soft paper, and smoothing it 
over with the hand, using genUe pressure. The 
leaf must then be placed carefully on a piece of 
clean white paper, covered over, and rubbed, as be- 
fore, for a short time, when you will find that it 
has made a beautiful impression on the paper below. 
The oiled paper must be smoked each time that yo« 
take an impression — the leaves should be firesh ga- 
thered. I think the advantages of this plan are rery 
evident, there being nothing required when you have 
your paper oiled, but a common candle to smoke it, 
and an impression may be taken in a few minutes. 
Havmfordweit, Jan, 80. 1840. H. £. Z. 



PROCESS FOR INK DEVOID OPFREE ACID. 

BY R. HARK, M.D., 

Prqfesior qf Chemiitry in the Unifoenity cff Pennsylnanicu 
Writing ink is usually constituted of the tanno- 
gallate of iron, and a portion of sulphuric acid, 
which had existed in the copperas or sulphate of 
iron employed as one of its ingredients, the tanno- 
gallate being suspended and the acid dissolved in 
water. This free acid is ii^urious to iron pens. Dr. 
Hare has observed that when an infusion of galls is 
kept over finery cinder till saturated, it forms a beau- 
tiful ink, in which, of course, there is no free acid. 

This ink is rather more prone to precipitate than 
that made with sulphate of iron, and this propensity 
is not counteracted by the addition of gum arable. 
But, on the other hand, it has the advantage of be- 
ing easily suspended again by agitation, not form- 
ing any concrete matter insusceptible, like eommon 
ink grounds, of that distribution in water which is 
necessary to good ink. The tanno-gallate of iron, 
when obtained from a filtered infusion of galls and 
finery cinder, as above described, on being evapor- 
ated to the consistency of thick molasses, gum ara- 
ble in due proportion having been previously added, 
forms a pigment which might, it is conceived, 
supersede Indian ink. When completely dried it 
glistens like jet with or without the gum. 

This tanno-gallate of iron only requires to be 
dried and ignited at a low red heat, in order to be 
converted into a pyrophoras. A few years ago. Dr. 
Hare ascertained that, by a similar ignition in close 
vessels, eyano-ferrite of iron, the Prussian blue of 
commerce, gave a pyrophoras. But as the pure 
cyano-ferrite of iron, resulting from the addition of 
the ferro-prussiate of potash, more properly the 
cyano-ferrite of potassium, to a ferruginous solution 
did not form a pyrophoras ; he was led to believe 
that the presence of sulphate of alumina in the com- 
mercial Prussian blue was the source of the differ- 
ence, probably by being converted into a sulphate 
of aluminium, or potassium. 

The production of a pyrophoras firom the tanno- 
gallate proves that iron and carbon, when in a state 
of minute division, are capable, by ignition in close 
vesseb, of acquiring that property of, spontaneous 
combustibitity which entitles the body which pos- 
sesses it to be called a pyrophoras. 

In trath, these results are consistent with some 
facts mentioned by Berzelius, as having been ascer- 
tained by Mitcherlich, respecting the spontaneous 
combustibility of iron, reduced from the state of 
magnetic oxide to that of the pure metal in an ex- 
treme state of division. They are also consistent 
with the spontaneous combustibility of the residue 
resulting from the ignition of the oxalate of iron at 
a red heat. — PhUotopkical Magazine, 
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ACOUSTICS. 

(BnuM^ from page 841 and eoneludtd.) 
Vibration qf Springs and D«c*.— A glass or 
metallic rod, when struck at one end, or rubbed in 
tiie direction of its leng;th with a wet finger, vibrates 
longitudinally, like a column of air, by the alter- 
nate eondensation and expansion of its constituent 
particles, producing a clear and beautiful musical 
note of a high pitch, on account of the rapidity with 
which these suUtances transmits sound. Rods, sur- 
faces, and, in general, all undulating bodies, resoWe 
themselves into nodes. But, in surfaces, the parts 
which remain at rest during their vibrations are 
lines, which are curved or plane according to the 
substance, its form, and the mode of vibration. If 
a little fine dry sand be strewed over the surface of 
a plate of glass or metal, and if undulations be ex- 
cited by drawing the bow of a violin across its edge, 
It will emit a musical sound, and the sand will im- 
mediately arrange itself in the nodal lines, where 
alone it will accumulate and remain at rest, because 
the segments of the surface on each side will be in 
different states of vibration, the one being elevated 
whUe the other is depressed, and as these two motions 
meet in the nodal lines, they neutralise one another. 
These lines vary in form and position with the part 
where the bow is drawn across, and the point by 
which the plate is held. The motion of the sand 
shows in what direction the vibrations take place. 
If they be perpendicular to the surface, the sand 
will be violently tossed up and down, till it finds 
the points of rest. If they be tangential, the sand 
will only creep along the surface to the nodal lines. 
Sometimes the undulations are oblique, or com- 
pounded of both the preceding. If a bow be drawn 
across one of the angles of a square plate of glass or 
metal held firmly by the centre, the sand will arrange 
itself in two straight lines parallel to the sides of the 
plate, and crossing in the centre, so as to divide it 
into four equal squares, whose motions will be con- 
traiy to each other. Two of the diagonal squares 
will make their excursions on one side of the plate, 
while the other two make their vibrations on the 
other side of it. This mode of vibration produces 
the lowest tone of the plates. 




/ If the plate be still held by the centre, and the 
'bow applied to the middle of one of the sides, the 
vibrations will be more rapid, and the tone will be 
a fifth higher than in the preceding case ; now the 
sand will arrange itself from comer to comer, and 
will divide the plate into four equal triangles, each 
pair of which will make their excursions on opposite 
sides of the plate. The nodal lines and piteh vary 
not only wibi the point where the bow is applied 
but with the point by which the plate is held, 
which being at rest, necessarily determines the 
direction of one of the quiescent lines. The forma 
assumed by the sand in square plates are very 
numerous, corresponding to ^ the various modes of 
visration. 



The lines in circular plates are ever more 
remarkable for their symmetry, and upon them the 
forms assumed by the sand may be classed in tliree 
systems. The first is the diametrical system, in 
i^ch the figures consist of diameters dividing the 
circumference of the plate into equal parts, each of 
which is in a different state of vibration from thoae 
adjacent. Two diameters, for example, crossing at 
right angles, divide the circumference into four 
equal parte ; three diameters divide it into six equal 
parte ; four divide it into eight, and so on. (fig. 2.) 
In a metallic plate, these divisions may amount to 
thirty-six or forty. The next is the concentric 
system, where the sand arranges itself in circles, 
having the same centre with the plate ; (fig. 3,) 
and the third is the compound system, where the 
figures assumed by the sand are compounded of the 
other two, producing very complicated and beautiful 
forms, (fig. 4.) 

GaHleo seems to have been the first to notice the 
pointe of rest and motion in the sounding board of 
a musical instrament ; but to Chladni is due the 
whole discovery of the symmetrical forms of the 
nodal lines in vibrating plates. Our principal cut 
of the present Number contains a few of Chladni's 
figures. The white lines are the forms assumed by 
the sand, from different nodes of vibration, cor- 
respondiE^ to musical notes of different degrees of 



Professor Wheatstone has shown, in a paper ntA 
before the Royal Society, in 1833, that all Chladni's 
figures, and indeed all the nodal figures of vibrating 
surfaces, result from very simple modes of vibratioii, 
oscillating isochronously, and superposed upon each 
other ; the resulting figure varying with tiie com- 
ponent modes of vibration, Ihe number of the 
superpositions, and the angles ait which they are 
superposed. For example, if a square plate be 
vibrating so as to make the sand arrange itself in 
straight lines parallel to one side of the plate, and 
if, in addition to this, such vibrations be exdted 
as would have caused the sand to form in lines 
perpendicular to the first had the plate been at restt 
the combined vibrations will make the sand form in 
lines from corner to comer. 

M. Savarts experimente on the vibrations of flat 
glass rulers are highly interesting. Let a lamina of 
glass 27 in. *56 long, 0*59 of an indi broad, and 
0*06 of an inch in tluckness, be held by the edges 
in the middle with ite flat surface horizontal. If 
this surface be strewed with sand, and set in longi- 
tudinal vibration by rubbing ite under surface with 
a wet cloth, the sand on the upper surfoce wUi 
arrange itself in lines parallel to fhe ends of the 
lamina, always in one or other of two systems. The 
loQg cross lines of fig. 6, show the two systems of 
nodal lines given by M. Savart's lamins. 

Fi0. 6. 



Fig. 7. 



Although the same one of the two systems wiH 
alwavs be produced by the same plate of glass, yet 
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iBong different pUtet of the preceding dimenaioiis, 
eren though cat from the same sheet side hj side, 
one will inrariably exhibit one system, and the 
other the other, without any risible reason for the 
difference. Now if the positions of these quiescent 
lines be marked on the upper surfoce, and if the 
plate be turned so that the lower surface becomes 
the upper one, the sand being strewed and ribra- 
tions excited as before, the nodal lines will still be 
paralld to the ends of the lamina, but their 
positions will be intermediate between those of the 
iqiper surfece (ag. 7.) Thus it appears that all 
the motions of one half of the thickness of the 
lumiim, or ruler, are exactly contrary to those of 
the corre^>onding points of the other half. If the 
thickness of the lamina be increased, the other 
dimensions remaining the same the sound will not 
vary, but the number of nodal lines will be less. 
"When the breadth of the lamina exceeds the 0*6 of 
an ineh, the nodal lines become curved, and are 
different on the two surfoces. A great variety of 
forms are produced by increasing the breadth and 
changing the form of the surface ; but m all, it 
appears that the motions in one half of the thick- 
ness are opposed to those in the other half. / 

M. Sayart also found, by placing small paper 
rings round a cylindrical tube or rod, so as to rest 
upon it at one point only, that when the tube or 
rod is continucJly turned on its axis in the same 
direction, the rings slide along during the vibrations, 
till they come to a quiescent point, where they rest 
(fig. 8.) By thus tracing these nodal lines he 
dis<Mivered that they twist in a spiral or corkscrew 
round rods and cylinders, making one or more 
turns according to the length ; but at certain points, 
varying in number according to the mode of vibra- 
tion of the rod, the screw stops, and recommences 
on the other side, though it is turned in a contrary 
direction ; that is, on one side it is a right-handed 
screw, on the other a left. The nodal lines in the 
interior surface of the tube are perfectly similar to 
those in the exterior, but they occupy intermediate 
positions. If a small ivory ball be put within the 
tube, it will follow those nodal lines when the tube 
is made to revolve on its axis. 

Fig. 8 gives the nodal lines on a cylinder, with 
the paper rings that mark the quiescent points. 

In consequence of the facility with which the air 
communicates undulations, all the phenomena of 
vibrating plates may be eidiibited by sand strewed 
on paper or parchment, stretched over a harmonica 
glass, or large bell-shaped tumbler. In order to 
give due tension to the paper or vellum, it must be 
wetted, stretched over the glass, gummed round 
the edges, allowed to dry, and varnished over to 
prevent changes in its tension from the humidity of 
the atmosphere. If a circular disc of glass be held 
concentrically over this apparatus, witli its plane 
parallel to the surface of the paper, and set in 
-vibration by drawing a bow across its edge, so as to 
make sand on its surface take any of Chladni's 
figures, the sand on the paper will assume the very 
same fbrm, in consequence of the vibrations of the 
disc being communicated to the paper by the air. 
"When the disc is removed slowly in a horizontal 
direction, the forms on the paper will correspond 
witli those on the disc, tiUthe distance is too great 
for the air to convey the vibrations. If ^e disc 
while vibrating be gradually more and more inclined 
to the horison, the figures on the paper will vary by 
degrees; and when the vibrating disc is perpen- 
dicular to the horizon, the sand on the paper will 



fbrm into straight lines parallel to the sorfaoe of 
the disc, by creeping along it instead of dancing op 
and down. If the disc be made to turn round its 
vertical diameter while vibrating, the nodal lines on 
the paper will revolve, and exactly follow tiie 
motion of the disc. It appears from this experiment 
that the motion of the serial molecules in every 
part of a spherical wave, propagated from a 
vibrating body as a centre, are parallel to each 
other, and not divergent like the radii of a circle. 
When a alow air is played on a flute near this 
apparatus, each note calls up a particular form in 
the sand, which the next note effaces to establish 
its own. The motion of the sand will even detect 
sounds that are inaudible. By the vibrations of 
sand on a drum-head the beseiged have discovered 
the direction in which a counter-mine was working. 
M. Savart, who made these beautiful experiments, 
employed this apparatus to discover nodal lines in 
masses of air. He found that the air of a room, 
when thrown into undulations by the continued 
sound of an organ-pipe, or by any other means, 
divides itself into masses separated by nodal curves 
of double curvature, such as spirals, on each side 
of which the air is in opposite states of vibration. 
He even traced these quiescent lines going out at 
an open window, and for a considerable distance in 
the open air. The sand is violently agitated where 
the undulations of the air are greatest, and remains 
at rest in the nodal lines. M. Savart observed, 
that when he moved his head away from a quiescent 
line towards the right, the sound appeared to come 
from the right, and when he moved it towards the 
left, the sound seemed to come from the left, 
because the molecules of air are in different states 
of motion on each side of the quiescent line. 

INTERNAL STRUCTURE OF PLANTS. 
All vegetable substances consist of fluids and solids 
some of which are the food upon which plants sub- 
sist and the matters which they secrete. The 
others serve either to contain or convey the rest 
forward. This will be rendered plainer by treating 
of the more solid parts first : these consist of mem- 
branes , celhf Bnd fibres. They are all represented 
in a common leaf, which, as is well-known to all, 
consists of an outer skin or membrane; next 
of a pulpy portion or cellular tissue; and within 
these of a mass of woody vessels or fibres. All 
these may be compared to skin, flesh, and bones, 
while throughout the whole, as in the animal body, 
are veins, vessels, and pores, through which a cir- 
culation of fluids is carried on, and in which certain 
chemical changes oonducivQjto-<lbB'fifi^ gfOifth, and 
health of the individual are continually taking place. 
Membranes and their pores.— A. thm sku. covers 
every part of the vegetalAe organs, ex^i the 
stigma. This increases with their growth, and vt 
destroyed only by disease, injury, or the natural 
decay of tiie part which it covers. The membrane 
is intended for various purposes. First, as a de- 
fence and protection against atmospheric changes ; 
and, secondly, as it exists in the colored parts of a 
plant, particulariy in the leaves ; as an instrument 
through which the vegetable breathing is carried on, 
and where various juices of plants are subjected to 
such an influence of light and warmth as to^ produce 
the chemical changes necessary for vegetable life. 
It is this organ also which enables tiie plant to 
benefit by absorbing moisture and gasses from the 
atmosphere, and throwing off such as are useless or 
redundant— this it does by means of poresi called 



Digitized by 



Google 



9^ 



MAGAZINE OF SCIENCE. 



9iomMt€f wfaioh VQ more or lags abimdant ovtr its 
genwal surftuse* 

To show the nature of the cuticolar membrane, 
we hftTO obIj to tear off a part of the oovermg of 
a leaf, and submit it to a moderate microscope. That 
which to tiie naked eye appears a fine, transparent, 
and even sldn,* now that it is magnified ; will be 
■een composed of meshes like net-work, of difie- 
lent shapes, according to the plant firom which it 
nay haTe been torn. It is slso scattered orer with 
Tarions pores, which are the stomata formerly spoke 
of, while the net-work appearance arises firom 
difoeat Tessehi passing across the membrane in 
various, but certain directions. 

The following shows several Tarieties of membra- 
Bons stnuttvre :•— 



i 



m 




1. Cntiele of the Sptderwort. 2. Ditto ofthe Indian Corn. 
S. Ditto of the upper surface of tiie Hoya Carnosa. 4. Ditto 
•f one of the Violets. 

The size of the meshes of cuticles is extremely 
yaried in different plants, always larger than the 
cells within, yet so minute that more than 50,000 
are sometimes found within the space of a square 
inch. The stomata also are somewhat different in 
form and size, but vary still more in their abundance. 
On leaves always covered with water none are 
discoverable, floating leaves have them only on 
their upper surface, and leaves wholly aerial have 
generally very many less upon their upper side than 
on their lower one, as appears from the following 
table .— 

Number of pores upon various leaves on a square 
inch. 

Names of the Plants. Upper surface. Lower do On both 

Alisma plantago 

Cobea scandens 

Clove Pink 

Common Mezereoo .... 
Hydrangea querci folia . . 
Commsn Hoiis^eek . . 
Coonmon Rhu barb .... 

Spiderwoit , 

Kisletoe 

The difference of numbers seen in the above will 
be found to agree exactly with the rapidity with 
which the leaves wither after being ga&ered, and 
revive again when wetted. Thus we know how long 
a branch of misletoe will remain without its leaves 
drying up, while those of the Water Lily and the 
Hydrangea fade almost immediatdy. Also when a 

• There are ia reality two membnines covering the fleshy 
part of a leaf-^the outer one, called bpibxbmis. is so ex- 
ceedingly fine as to be scarcely ever visible even with the 
best microscopes. It resembles more the pellicle of a soap 
bladder than any Uing else— that described above as the 
eutitifttlar membrane is to bo considered the true cutis, or 
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.. 38,500 


.. 77,000 
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none 


. . 16.000 




10.710 


. . 6.000 


. 16.710 


1.000 


.. 40.000 




2,000 


.. 2.000 


. 4.000 


200 


.. 200 


. 400 



shower of rain oeears after long dxaa^bk, ire m-aw 
have witnessed that many plants revive long bdfora 
the moisture can have arrived at their roots, and 
some much more rapidly than others— the only 
absorbents acting in this case being the stomata imoa 
the cuticle. 

Puip or cellular /i«n(«.*~This oonsists of a num- 
ber of bags, filled with air or more usually witili 
various juices, composing the whole substanoe of 
most of the cryptogamic plants, (therefore oaHad 
cellular,) and all the softer parts of flowering vege- 
tables, such as the pulp of fruit, the fled^ part of 
leaves, and the pith which fiUs the stem. To 
examine the cellular structure, we have only to cot 
a cross section of any common pulpy stem, and to 
view it in a drop of water under the microsci^e— it 
will be found to consist of varionsly-shaped cavitiea. 
If the stem be very loose and young, it wiU most often 
consist of circuUr spaces, (1,) with a eavity between 
each. If these be subject to a slight pressure, aa 
they will be in a future growth of the plant, they 
will become twelve-sid^, the intervening spaces 
having become smaller : and finally, by the presenr« 
of each upon the others, they will become hexagonal, 
the angular spaces, in the first instance so con- 
spicuous, being wholly filled up, (2.) This appears 
to be the real cause of the different riiapes obser- 
vable in the above forms, of which the hexagon, 
more <»■ less regular, is that most commonly met 
with. A vertical section of a stem shows the cells 
to be mostly longer than theur breadth, like cylin- 
ders or many-sided prisms, (3.) When the cel- 
lular tissue runs between the harder parts of plants^ 
such as that which exists in the medullary rays of 
wood, it becomes pressed into nearly flat tubes, (4.) 
Cotton is cellular tissue in a dried state. It has 
been stated, that the cellular integuments are filled 
with air or various juices. These are chiefly water, 
occasionally flavored with various products, such as 
bitters, acids, &c. Sometimes the water is absent, 
and mis, gums, resins, starch, sugar, essences, 
mucilage, &c., takes its place in certain, if not all 
of the cells— mostly in those of the bark and leaves. 

I 2 3 4 




WOODY FIBRES. 

Distinguished from the above are the hard and 
tough fibres, which forms the woody parts of plants, 
called therefore woody tissue. In many plants it 
does not exist— they are therefore brittle, and when 
dead rot away in a short time. Wheie the woody 
tissue exist, in proportion to its quantity, so the 
plants are durable and strong— thus in the Hemp 
and the Flax, the fibres possess considerable str^tgth 
add durability. In shape fibres of this kind vary 
but little, being long cylmders tapering towards 
either cnnd— they are extremely fine, generally not 
one-fiftieth ofthe diameter of a human hair. They 
are always found in bundles of a considerable nunu 
ber united together, and every thread of Flax, 
however minute, is not a single fibre, but a bundle 
of numerous fibres interlacing each other. 

The collection of various such bundles forms not 
only tbe wood of trees, but th« hard costs md 
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A t Bn ^laM ^B a conadenble portion of the htaek — 
liie itones within fruit — ^themora solid parts of 
r oo t s ' 4he petiolesi the ribs, and ydns of leaves ; 
«liO thorns, prickles, &c« ; at the extremities of 
which it becomes of extreme hardness and fineness. 
8ttp and other vesaeU^ — It is evident, that there 
mnst be ohannels of some kind or other in the 
stems, whereby the moistafe absorbed by the roots 
may beoonveyed to the extremities, and also to the 
centrij parts of plants submitted to the action of 
the air. These are called air and sap yessels, and 
exist in every part of a plant, which is not cdlolar 
tissue, (in this it is not wanted, as the cells are 
capable of absorbing moisture, and conv^ring it 
from one to another.) Thus in the pith we find no 
yessels of any kind, nor yet in the pulp of fruit, 
they not being wanted here— but the woody fibre is 
not so absorbent, and therefore is filled with vessels 
which run lengthways through it, and of these thoe 
is sudi a multitude, that more than 20,000 have 
been seen in a morsel of osk, about the twelftii of 
an inch square. These vessels, from the forms 
they usually assume, are called 4gnra/, (1) — 
rttiouUUed, (2)— «fiiiitkr, {2)—pwMtwred (4)— 
and beaded, (5)— all of which convey fluids up- 
wards, while there are straight bundles of tubM, 
ealled ducts, to convey them downwards. 





T%e timple epiral, — If the leaf of a Vine tree, 
the fleshy scale of a bulb, or the leaf stalk of the 
Elder tree, or the Castor Oil plant, be bioken 
cautiously, and the parts drawn asunder, the spiral 
vessels will be seen like screws, partially unrolled, 
and forming when in their contracted state a cylin- 
drical tube. The fine fibre which is thus curiously 
rolled up is generally round and single, but instances 
occur in which it is evidently flattened and others 
in whidi four or more fibres are coiled together. 
They are exceedingly elastic, and of different sizes 
in different species. Spiral vessels are found in all 
perfect plants, except a few which are always sub- 
mersed in water, and also in almost every part, in 
the veins of leaves, all the divisions of the flower, 
the lobes of tiie seed, and in the embryo, even from 
its first germination. It is not, however, to be sup- 
posed tiuit the spiral vessels are equally abundant in 
every part, nor yet that they run indiscriminately 
through the whole substance of a stem. It has 
"bfien. already stated, that they are not found in the 
pith of trees, nor are they in the bark, and but 
rarely in the root. Their chief situation in ligneous 
plants is immediately around the pith in the centre, 
formiiig what is called the medullary sheath. 
Whether the use of the spirals be to convey air or 
water is not certain, but it is supposed the former, 
for which reason they are often called traeliete, or 
breathing tubes. 

The reticulated veeeeU appears to have been a 
nmple spiral, but altered by parts of it having de- 
cayed away, or been broken through — a circumstance 
the more probable ss reticulated vessels are found 
only in old. plants. They are situated chiefly in 
tilt root in bundles, though existing in very few 



plants. The stem of the eommon Balsam yislda 
abundance of them: their situation is near the 
bark. 

The mmulm veteA. — This is said by one bota- 
nist to be the only duct for the conveyance of sap 
upwards, but evidently in error, it being by no 
means common. It consists of a number of ringB^ 
often connected together so as to form a tube ; at 
other times the rings are separate one from another, 
and connected by a fine membrane, which forms a 
tube around them. The annular vessel may easily 
be seen in the Spiderwort and the Balsam. 

The ptmctured veeeel seems intermediate with 
the spiral and annular vessels : it appears like a tube 
covered with oval-shaped dots, that are many of 
tiiem porous. It is the largest of all the vegetable 
vessels, and nearest to the bark. It exists in the 
root, the wood of the stem, the leaf stalks, &c. 

The beaded veeeel resembles a chain of oblong 
beads : it is found only in the knots of stems and 
tubercles of the roots. Its use is scarcely known, 
and it is very doubtful whether the beaded vessel, 
anymore then the punctured and the reticulated 
vessels, be any thing more then the simple spiral 
in a state of partial decay— an opinion the more 
plausible as those very situations, which in the first 
growth of a plant contain spirals, have, when it has 
become aged instead of these, the beaded or the 
punctured vessel. 

[From a little work published by the Editor called "Tan 
GsAMMAR or BqTANY." Prico A».\ 

TANNING 
('Bewmed ftmn fflge M6. and ecnehOed.) 

By the Decoction of Bark, &c.— In 1804 a patent 
was granted for an improved method of tanning 
hides: viz., by immersing them in the liquor in 
which oak bark had been bofled. According io 
this improvement the Patentees filled a boiler of 
copper, (or any other metal tiiat does not stain 
or color the liquor) half full, with ground bark, 
and poured water upon it, up to the brim. The 
whole is then boiled fDr three hours, till the tamiing 
principle is completely extracted. The liquor is 
then suffered to run off by a cock into pits, where 
it stands to cool. The hides are now put into the 
liquor, and handled frequentiy, by taking them out 
and putting them in agam, because the liquor is too 
powerful for tiiem to remain long at a time, in 
the first stages of tanninif. They are then to be 
removed to firesh liquors firom time to time as the 
old is weakened, until the operation is complete. 
By this method a greater quantity of the tanning 
principle is collected into a small compass; ^m 
bark is consumed; and there is a gr^t saving 
of labour. 

If leather is required with a Ughter ooior or 
bloom, a small quantity of tiie dust of bark ii 
mixed with the liquor. By this metiiod, hides 
that have been shaved in the baits may be better 
tanned in two or three weeks, and skins In tenor 
twelve days, than in the one case in nine months, 
and in the other in six months by the usual 
process. 

Here, the great advantage is that derived firom 
extracting the tanning principle by means of 
boiling ; as business to any extent may be earned 
on with about one-tenth part of the e^itsl em- 
ployed on the old plan. 

Besides bark, the Patentees make use of oak 
chips, and oak saw-dust • they have soooeedid 
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iritii tbe oommoii beath or heather: and thef find 
that the bark of moat treea that produce hard 
tffooi hai a tanning prino^le fai them; bat aboro 
•n ther raeommend the yoong ahooti from the 
loota of oaki, and the anperflnona twigt orbranohea 
tiiat may be lopt off, ao aa not to h^nre the trcea. 
Tbeae when cut hi proper aeaaon, may be chopped 
and groond, and boiled with baik, and will imi>- 
daoe a atronger tamdng liquor tiian baik from the 
tranka of treea tiiat ha:fe a thick rind, which 
cannot be aeparated firom the bark. 

By another patent hi 1816, the art of tanning 
by deooction ia atiU tother hnprored. Thia 
Mentee haa prored tiiat the tnmk, roota, limba, 
brandkea, and lacoet of the oak, whether tree, 
pdlard, coppice, or vnderwood, poaaeaa tanning 
propertiea in a toffident quantity to be employed 
with adrantage for tanning, by reducing them to 
chipa or aaw-^uat, and then boiling and naing them 
in the following way :— 

To tan calf, or o&ier thin aldns, pat one hundred 
wdght of the limba or branches, chopped as abore 
mentioned, into a copper containing about fcixty 
gallons of water, and boU, till the water be reduced 
to from thirty-five to forty gallons ; draw off the 
decoction. 

Now add to Ihe same limbs or branches forty 
gaUona of water, and agam boil till the water be 
reduced to about twenty-fire gallona. The liquor 
thus produced by the aecond boiling is used aa a 
weak ooxe, in tiie first process of immersing the 
caU-skins, after they come from the acouring beam. 
The decoction first produced, is then to he used 
in the same way. 

fotan kidei, take one hundred weight of the 
limba or branches^ three-quarters of hundred 
weight of oak saw«dust, (the sooner the latter is 
used after being made the better), and one-quarter 
of a hundred weight of the root, boil in eighty 
gallona oi water, till reduced to from fifty to sixty 
gallona. Draw off the decoction, and put it aside 
for use. To the materiaU left in the copper add 
aixty gallons of water, and again boil, tUI reduced 
to from tlurty to thirty-five gallons. The liquor 

J>dnced by this second boiling is to be employed 
the first stage of tanning hidea after they come 
from the beam ; and afterwards the deooction first 
produced is to be employed. The skins and hides 
having undeigone the before-mentioned processes, 
add aa much oak-bark or tan-liquor, or both, to 
the reapeetive decoctions, aa is necessary to com- 
plete the tanning. The quantity of each will 
vary according the strength of such decoctions; 
which strength will depend on the age and aize of 
the tree, and other circumstancea. 

Of Sheep'ikint. — Sheep-sldns which are used 
for a variety of purpoaes, such a^ giovea, book- 
covers, &c., and which when dyed, are converted 
into mo^-morocco leather, are dressed aa follows : 
— ^They are first to be soaked in water and handled, 
to separate all impurities, which may be scraped 
off by a blunt knife on a beam. They are then 
to be hung up in a close warm room to putrefy. 
This putr^ustion loosens the wool, and causes the 
exudation of an oily and slimy matter, all which 
are to be removed by the knife. The skins are 
now to be steeped in mUk qf lime to harden and 
thicken) here they remain for a month or six 
weeka, according to circumstancea, and when 
taken out, they are to be smoothed on the fleshy 
aide by a sharp knife. They are now to be steeped 
in a bath of bran and water, where they undergo 



a partial fermentation, and become thinner in their 
subatance. 

Ihe aUns, which 'are now called pelta, ave to be 
iflunersed in a aolntion of alum and common aalt 
hi water; hi tlie proportion of 120 skina to 3 
pounds of alum and 5 poimda of aalt Thief 
are to be much agitated in this compomid aalhie 
bath, in order to become firm and tough. From 
this bath they are to be removed to anotlwr. 
composed of bran and water, where they lemaiii 
until quite pliant by a alight fermentation. To 
give their upper surfrcea a ^oaa, they are to be 
trodden in a wooden tub, witha aolution of yolka 
of egga in water, previoualy well beaten up. 
When thia aolution haa become tranapaient, it ia 
a proof that the sldns have abaorbed the glazmg 
matter. The pelt may now be said to be con* 
verted into leather, which is to be drained from 
moiature, hung upon hooka in a warm apartment 
to dry, and smoothed over with warm hand-irons. 
To prepare sheep leather for various elegant 
purposes, by diying ; the skins, after bemg taken 
from the lime-bath, are to be immeraed in another, 
composed of dog and pigeon dung dissolved by 
agitation in water; here they remain until the 
lime is separated, and until the skms, have attained 
the state ot eqft pliable pell. To dye this pelt red 
the skins are to be waahed and sewed into bags, 
and stuffed with clippings and shavings of leather, 
or any other coovenient substance, and immersed 
with the grain tide outwards in a bath of sJum 
and cochineal of the temperature of 170® or 180** 
Fahr., where they are to be agitated until they 
are sufficiently dyed. Each bag is now to be 
transferred to a eumaeh bath, where they recdve 
consistency and tenacity. From this bath it ia 
customary to remove the skins, and to plunge them 
into a saffron one, to improve their color. 

To dye these skins blaei, the washed pelt is 
first immersed in the sumadi bath, and then to be 
rubbed over on the grained aide, by a atiff bruah 
dipped in a solution of acetate, or pyrolignite of 
iron. 

To give these skins the grain and polish of 
morocco leather, they are first oiled and then 
robbed on a firm bOara by a convex piece of solid 
glass, to which a handle is attached. The leather 
being now rendered more compact, is rubbed or 
pressed hard, by a sharply grooved box-wood 
instrument, shaped like the glass one just described. 
Lamb and kid-skins are drrased, tanned, and 
dyed in a similar manner. 

Morocco X«a/^er.— Goat-skins are to be cleansed, 
have their hair removed, and to be Umed as in the 
before mentioned processes. They are then to 
undergo a partial fermentation by a bath of bran 
and water, and afterwards to be immersed in 
another bath of white figt and water, where they 
are to remain for five or six days. It is now 
necessary to dip them in a solution of salt and 
water, to fit them for dyeing. To communicate a 
red color, the alum and cochineal bath is to be 
used for riieep-skins ; for black, sumach, and iron 
liquor aa before : and for yellow, the bath is to be 
composed of ahun and the pomegranate bark. 

The tanning, dressing, and graining are the same ^ 
aa for sheep-skins. 

Bussia i>a/Aer.— Calf-skins being steeped in a 
weak bath of carbonate of potass and water, are 
well cleaned and scraped, to have the hair, 8eo. 
removed. They are now immersed in another 
bath, containing dog and pigeon's dung in water. • 
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Being Aus freed from tiie alkali, they are thrown 
into a mixture of oatmeal and water, to undergo 
ft flight fermentation. To tan these hides it is 
necessary to use bireh bark instead of oak baric ; 
and dnr&g the operation they are to be frequency 
liandled or agitated. When tanned, and porfectty 
dry, they are made pliable by oil and much friction; 
Ihey are then to be mbbed over gently with bireh 
tar, i^ch gives them that ameable odour, peculiar 
to tiiis kind of leather, and which secures them against 
the attacks of moths and worms. TUs odour the 
leatiier will preserve for many years; and on account 
of it, Snsria leather is much used in binding hand- 
some and costly books. The marks, or intersecting 
Knes on this leather, are given to it by passing over 
its grained surfSMje, a h«rry iron cylinder, bound 
round by wires. 

To dye this leather of a black color, it is to be 
mbbed over, after tanning, with a solution of 
acetate, or pyrolignite of iron : to dye it red, alum 
and Brazil wood are used. At Astrakhan, in Tartary, 
another kind of leather, both beautiful and durable, 
is manufactured firom deer and ^at-skins. They 
are cleaned and dressed in the same manner as 
sheep-skins, and then put into a bath of bran in a 
state of fermentation with water, for three days. 
Each skin is then put into a wooden tray, where 
being spread out, it receives a portion of a liquor 
composed of honey and water. When the skin has 
combined witii this liquid, it is immersed in very 
salt brine for a short time, and is then dried. To 
dye it red, it is to be made up in bags, and dipped 
in a bath of cochineal water, and an alkaline plant 
found^in liie deserts ; it is now to be immersed in a 
solution of alum, and then tanned with sumach. To 
give this leather a brilliant and more lasting red, it 
is dipped in an inftision or decoction of galls, instead 
of sumadi. When to be dyed yellow, tiie berries of 
buckthorn, or tlie flowers of wild camomile are used. 
The grafaiing of this leather is given by an iron in- 
atmment of great weight, having a number of blunt 
points. 

Tanning Nets. — The following method was in- 
vented by a ship-builder at Bridport. He puts one 
hundred weight of oak brandies and one hundred 
weight of spent bark from any tannery, into one 
hundred gallons of water, and so in proportion, for 
a greater or less quantity. After boiling the same 
till reduced to about eighty gallons, he takes the 
brandies and spent bark from the copper, by means 
of any convenient instrument, and then immerses as 
many nets, sails, or other articles, as are required, 
iato the liquor left in the copper ; taking care, that 
they are completely covered. He boils the whole 
togetiier for about three hours, then removes the 
fire, and suffers the liquor to get cool : after which 
he' removes the nets, sails, or oUter articles, from the 
furnace, and hangs them up to dry. 



ANSWERS TO QUERIES. 

lOb'-How i$ Hair sorted into Lengths and 
C^ansed ? In the manufkcture of hair pencils or 
brushes, the hairs are scoured in a solution of alum, 
tilt they are free from grease, and then steeped 24 
hours in luke-warm water. The watet is next 
I squeezed out by pressing them strongly from the 
foo t^ to the tip. They are then dried by pressure 
wilh linen cloliis, and combed as smooth as possible. 
B|^ches of hair are then placed in small flat- 
bQ|ttomed tin pans, vdth the tips of the hair up- 
~ ' » on striking IJlie bottom of the pan the haurs 



wirds, 



get deranged paralld to eadi other, and tiie long 
hairs standing higher than the others may easily b« 
picked out. 

115— J9bf0 are the colored Flames qf F ir c^ nr is 
produced f Answered in page 256 aoiid in page 328. 
119—^019 are Essential Oils dtstiUed? Tho 
plant from which the oil is to be obtahied, is hitro^ 
doced into a still, water is poured iqpon it, md beat 
being applied, the oil is vdlatised by the watery 
vapour, at the temperature of 212°, though atone it 
would probably not distill over unless the heat were 
100^ more. Some oils of a nature not very volatile 
require a higher degree than 212^, to raise them in 
viqxmr, and must be dislodged by adding common 
salt to the water, whereby the heat bdng augmented 
15®, they readily coaae ovor. If in sadi distillationa 
too mudh water be added, no oil will be obtained, 
because it iy partially soluble in water, and thus 
readily an aromatic water is produced. 

120— Jjr there a Oeometrieal Bale far ohtaminff 
an Equilateral Triangle equal to a given Square, and 
tft what Author f In Euclid. Book 6, Prop. 25, you 
will find the following problem :•<— 

To describe a rectilineal figure, which shall be 
similar to one, and equal to another given rectilineal 
fig^ure — consequentiy if the last-naiiMd figure be a 
square, and the former one any equilateral trian- 
gle; an equilateral triangle can then be obtained 
equal to any given square. 

123— Jibi0 is White Marble best Cleaned and 
Whitened f Answered in page 232. 

IM-^Howis the Oa- Gail Paste used by Draughts* 
men, prepared f Take tiie gall of newly-ldUed ozeA, 
and having allowed it to settle 12 or 13 hours in a 
basin, pour the supernatant liquor off the sediment 
into an evaporating dish of stone ware, and exposo 
it to a boilhig heat in a water bath, till it is some- 
what thick. Hien spread it on a dish, and place it 
before a fire till it becomes nearly dry. In this 
state it may be kept for years in pots covered vdth 
paper. 

lS%-^How are colored Crayons made? They are 
made of the following composition : — 

Six parts of shell-lac. 

Four parts of spirits of wine. 

Two parts of turpenti^^e. 

Twelve parts of a coloring powder, sudt at 
Prussian blue, orpiment, wMte-lead, vermillkmt 
&c., and 

Twdve parts of blue clay. 

The clay being elutriated,, passed through a 
hair sieve and dri^, is to be well incorporated by 
trituration with the soluticm of shell-lac in the 
spirit of wine, the turpen<Bie» and the pigment ; 
and the doughy mass pressed into moulds. They 
are to be di^ by a stove heat. 

[Very good crayons, for certain purposes, may 
be made as follows :^- 

Wash common pipe-day in a large quanti^ of 
water, let the coarser parts, sand, &c. settle for a 
few minutes, then pour off the dayey water and 
set it aside, the day will subside and be fit for 
use. When the supernatant water is tolerably 
dear, pour it off and add to the day at the bottom 
the required pigment, together witii a little size. 
Press it Into moulds as bef we. Whitecrayons made 
thus are infinitdy better than common chalk for the 
lecturer to draw his diagrams with, and for tiie 
workman to set off his Ueubs. The ftmcy painter too 
uses black crayons made after this manner, for the 
veins of white marble, and others of different colon 
might be stiU more frequentiy employed.— Eo.] 
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157— Jfi»er»/ M iwrnt P oim i ^ f. wk&i UUT Each 
dentlit hat hit own receipt. Tkt foUowing we know 
to be impenetrably hard : — Calcine a flint i tone in 
the ire; when white and friable, ponnd it in a 
mortar, aift it, and lay aside the fineat particles for 
use ; add to tiwm eqnal parts, by weight, of quick- 
lime and mastic Tarnish ; ponnd the whole together, 
and sift as before. It may be krot in a phial till 
wanted for nae, when a small portiMi Is to be taken 
out, and water added, until it assnmes a pasty con- 
sistenoe, when it may be pressed into the tooth. A 
totally difliorent composition is also called mineral 
Marmora/Mn, which is oompoaed of tin-foil and 
qniduilYer inized together, so as to be jnst pliable, 
and sqneesed into the tooth. The qnicksilTer will 
soon be absorbed, and the tin^foU remain as a sort 
of metallic ping. 

IbS^Wkaiii tkB CompodtUmu9§dbf DemUUto 
Uke a Model fff ike Mouik t Nothing bnt common 
white wax, r en d e r e d snffidently soft by steeping it in 
warm water for some minutes prefioysly to ui^ it. 
leo^fflo^ i» Caouehoueine, and how ie-Upre^ 
pared T Caouchoneine is the iuTention of Mr.W. H. 
Barnard, of Greenwich, and is obtahied by distilling 
caonehono, (Indian rubber,) as imported. When the 
temperature has readied 600% a dark colored oil or 
liquid is distilled oter, which is caouchoneine. This 
substance, when mixed with alcohol, is a solTent of 
all the redns, particularly copaL It possesses some 
singular properties, Tis. that in a liquid state it has 
less spedfio gravity than any other liquid known to 
chemists, be£g oonsldenbly lighter ^an sulphuric 
ether, and in a stats of Tiqpor, is hearier than tiie 
most ponderous of gases. Its elementary consti* 
tuents are— carbon, 6.812, 8 proportions ; hydro- 
got, 1.000, 7 proportkms. 

161—11% do ntw Tbdoeco Pipea etiei to the 
Mouik r Because aluminum, of idiich they are 
eomposed, after haTing been burnt, like lime, rapidly 
absorbs moisture, and in its strong attraction for 
this, it adheres to any part which is but partially 
wet Dipping the pipe in a liquid previons to using 
itrpretents this adhesion. 

162—^010 ie Glaee io be drilled f I beg to say 
I haye drilled common glass with an ordinary bow- 
drill, by keeping one or twoxlrops of spkits of tur- 
pentine on the glass at the point of the drill ; of 
course care must be taken not to apply too much 
pressure, or you will break the glass. w. s. b. 

[We have not much ftdth in the abore receipt. * 
Glass may be drilled readily with a common dnll 
made of iron, tin, or copper, using with it water and 
emery powder. If a large hole is required, such, 
for example, as one of an inch in diameter, it may 
be done as follows :— Fasten on the appointed spot 
a cork which is a little smaller than the intended 
hole; procure a thin brau tube 3 or 4 inches long, 
of the size of the hole, and to the upper end of this 
fit a piece of wood, pointed at the top : put some 
emery powder around the cork, slip the tube over 
it, and keep turning the tube round by m drill bow, 
the tube being kept steady by the cork at bottom, and 
by its point working in a hole at the top, which may 
be made in a piece of wood, to be held by one hand 
while the tube is worked round by the other. Ed.] 
165— HiEM0 can White Jnk he made ? Grind egg- 
shdls, (carefully washed and the internal skin re- 
moved) to a fine powder, and put them into a small 
vessel of dean water. When settled pour the water 
off, and dry the powder in the sun; next put a 
smaH quantity of gum ammoniac into distilled vine- 



gar, and leave it to dissdve during the ni^t, ne^ 
morning the solution will appear very white, and if 
strained through a linen cloth, and the egg-shells 
added in sufficient quantity, a very idiite ink wiH 
be obtained. 

NJB. Blade, or dark blue paper must be the ma* 
terial to be written upon. 



PRINTING FROM COPPER-PLATES, WITH 
ALTERED DIMENSIONS. 

Sons very singular specimens of an art of copying, 
not yet made public, wera brought from Paris a few 
yean since. A watchmaker in that city, of the 
name of Gonord, had contrived a method by which 
he could take from the same copper-plate, impres- 
sions of different sizes, either larger or smaller than 
the original plan. Having procured four impres- 
sions of a parrot, surrounded by a drole, executed 
in this manner, I showed them to the late Mr. Lowry, 
an artist equally distinguished by his skill, and for 
the many mechanical contrivances with which he en- 
riched his art. The rdative dimensions of the seve- 
ral impressions were 5*5, 6*3, 8*4, 15*0, so that tho 
laigest was nearly three times the linear size ol the 
smallest ; and Mr. Lowry assured me that he was 
unable to detect any lines in one which had not cor- 
responding lines in the other. There appeared to 
be a difference in the quantity of ink, but none in 
the traces of the engraving, and from the general ap- 
pearance it was conjectured that the largest but one 
was the original impression of the copper>plate. 
The processes by which this singular operation waa 
executed have not been published ; but a coi^ectnre 
was formed at the time which merits notice. It was 
supposed that the artist was in possession of some 
metiiod of transferring the ink from the lines of 
a copper-plate to the surihoe of some fluid, and of 
re-transferring the impression from the fluid to the 
paper. If & could be accomplished, tiie print 
would be of exactly the same size as the copper- 
plate from which it was derived; but if the fluid 
were contained in a vessd of tiie form of an in- 
verted cone, with a small aperture at the bottom, 
the liquid might be lowered or raised in the vessel, 
by graidual abstraction or addition, through the iqpex 
of ^ cone : in this case, the surfece to which the 
printing-ink adhered would diminish or enlarge. 
And in this altered state the impression might be 
re-transferred to paper. It must be admittdi that 
tliis conjectural explanation is liable to very consi- 
derable difficulties ; for although the converse ope- 
ration of taking an impression from a liquid surface 
has a parallel in the art of marbling paper, the 
possibility of transferring the ink from the copper 
to the fluid requires to be proved. 



QUERIES. 

I (6— How can old oil paintings be Une4 with new canvan \ 
Answered on page 41 1 . ^ 

187— How are the tnrkey*s-maw balloons made? * 

166— How are Bath bricks made ? ^ 

l69^How is gilding on glass performed, such as is seen t\n 
quently in chemisrs shops ? ArutDered an page 414. 

170 — ^Why do candles become white by storii^, and aP® 
have their Ulamhiating power increased thereby ? AmuH 
on page 414. jnm 

171— How are artificial eyes made ? 

172— What will soften old and hard putty ? Anneere ■ 
page 414. % a 

173 — How is wood prepared for the wood ei^raver t «^r0 
swered on page 414. 

174— How can a bine color, which will not wear off,^* 
given to steel ? ^ 
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LETTER WEIGHING MACHINES. 

Since the announcement that letters were to be 
charged according to their respective weights, inge- 
nuity has been exercised in order to constmct the 
most portable, accurate, and convenient letter weigh- 
er ; and we understand that very numerous designs 
for such an instrument have been registered under 
the new Copyright Design's Act, whereby any 
person may claim the sole use of any pattern for six 
months, whether it be adapted to embroidery, 
weaving, general ornament, articles of manufacture 
and art, &c. &c. Thus the stationers of the metro- 
polis have each some certain arrangement or figure 
of letter weigher, which they are desirous the public 
should patronize. To point out such as are defective 
and cumbrous would be invidious, and as we are 
not called upon to do so, would be unnecessary. 
The object of the present paper is rather to point 
out three or four which are types of all, and which 
appear the simplest and most easily managed. 

The first we shall allude to is the invention of 
Mr. Riddle, and one of the first that was brought 
out* It is represented in fig. L The principle of 
its action is that of the bent leter. This lever is 
supported upon a pivut at the centre, one part of it 
is curved round and downwards, and loaded with a 
-fixed weight ; the other end of the lever bears a 
suspended wire, so bent as to be capable of holding 
a letter ; to the centre of the lever is fixed a gnomon, 
<or hand. It is supported by a short iron bronzed 
stand, which branches near the top and bears an arc 
divided into four equal divisions or ounces, and 
which are subdivided into half and quarter ounces. 
The letter being put in the wire, draws up the other 
^nd of the lever, and moves the hand forwards to 
half, one, two, or more 4)unoe8, according ai the 
letter itself may weigh so much ; when tdcen out 
the lever of course returns to its original position. 

In Mr. Alvey's letter weigher, the same prind- 
ple, that of the bent lever balance^ is relied upon ; 
but here, instead of the arc being attached to the 
stem, and the hand, or pointer, being connected 
and moving with the lever, the reverse takes place, 
the hand is fixed and immoveable ; the lever itself 
bears the arc, and when the latter is placed in the 
part prepared for it, its weight draws the graduated 
part of tiie lever underneath the point of &e hand, 
and thus the exact weight of the letter is at once 
•seen, as in the former instance. (See Fig, 2.J 

The common aeale^ or equal-armed balance, has 
not been forgotten to be appliied by numerous persons, 
but without any originality ; and it must be evident, 
that in a counting-house, and much more so in a 
study, such a cumbrous appendage as the usual 
scales is inconvenient, and the separate detached 
weights liable to be lost. 

inie steelyard is another adaptation of the same 
mechanical power to the same object ; and steelyard 
balances, graduated to the requisite ounces and parts, 
are abundant ; some of them suspended firom above, 
with a fixed fulcrum, and a moveable weight ; others 
with a fixed weight and a divided stem, which slides 
forwards or backwards over a knife-edged support. 
In the first case the weight of the letter is indicated 
by the part of the stem occupied by the weight ; in 
the other instance by the part of the stem, which 
forms the point of suspension. 

Another class of letter-weighing machine is formed 
upon tne known specific gravity of mercury ; one 
of this kind is represented in Fig. 3. The name of 
tilt inventor we are not acquainted with. It consists 



of a stand at bottom, into which is fixed a glass tube* 
having a wooden bsJl or ornament of some kind at 
top, with a hole in the middle of it, equal to that 
of tile tube to whish it is cemented. A rod of wood, 
bearing a small stand or table at 'top, is made to fit 
the hole of the stem, into which it is suffered to 
drop — but not before a little quicksilver has been 
poured into the tube ; the specific gravity of this 
being so much greater than the wooden rod, the 
latter of course floats, or rather sinks but a little 
way into the mercury, and according as the table 
attached to it is loaded, so the rod sinks deeper and 
deeper. This superior weight is indicated by the 
proper marks being made upon the centre rod, the 
surface of the mercury rising as the rod is depressed 
beneath. In the foregoing structure it is of little 
consequence if the mercury be in large or small 
quantities, provided there is a sufficiency of it for 
tiie rod to sink into. Another mercurial letter 
weigher has been made with lines upon the glass 
outside, and not upon the moveable rod ; this there- 
fore requires a very exact quantity of mercury at all 
times, and the spilling of a few drops only would 
vitiate the residt. We are somewhat surprised that 
both the flat, spiral, and the heliacal or birdcage 
spring, appears to have been forgotten, not remem- 
bering to have seen any contrivance for weif^hing 
letters, having the elasticity of bodies for its jm'mtcm 
mobile. 



TURNING LARGE BALLS, &c. 

Prbfajlb a cube of wood, as accurately as may be ; 
plane one side true, and guage a line down the middle 
of it ; firom which line the centres at each end are 
found with a pair of compasses. Then shape the 
piece to an octagonal form, by taking off the four 
comers ; next, phice it in the lathe, then turn or 
strike each end to the exact length of the intended 
diameter of "die sphere. Afterwards, with a pair of 
compasses, divide the piece which gives the centre 
or curve-line, and bisects the guage-stroke. Next, 
from the middle of the piece, work down each end 
of it with a gouge, to as fair a round as you can 
with the callipers : then take the piece out of 
the lathe, and carefiilly prick the second centres, 
which the guage-stroke and curve-line give : place 
the piece again in the lathe, by the last pricked 
centres, working it down with a small firmer chiwi, 
in order to form a second curve-line, until it bisects 
the first diameter, or curve-line : then strike the 
piece to the first centres, and work off the remain- 
ing wood with a large firmer chisel, until it becomes 
flush with the second curve-line : it may then be 
polished. 

Billiard Balls, — ^The ivory balls for billiard play- 
ing are carefully finished by hand, after the lathe 
has done its work, by means of flat steel plates, 
hardened and tempered, having holes in them of 
various sizes, and made truly circular ; the edges 
of the holes also being very sharp. In these holes 
the balls are worked in every direction, and scraped 
until all the protuberances are completely removed, 
and they become oerfect soheres, after which they 
must be poliahedi 

Was^ Balls, — ^Whilst we are treating on the sub- 
ject of forming globular bodies, it may not be amiss 
to mention that the perfumers shape their lumps 
of marbled and other soap into balls by means of 
a conical glass, the brim of which has been ground 
accurately true and sharp upon a flat surface. The 
mass of soap being held in the left hand, the briffl 
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of the glass ii worked OTer its sorfiux in all direc- 
tions, widi the right hand, at the same time that 
tlue ball is tamed ererj way by the left ; the excess 
of soap is thus remored ; and in this easy mode 
are these regularly-formed bodies made, the glass 
])erforming a nearly similar office with the circular 
holes in the steel plates, as applied to the finishing 
of the ivory balb. 

SUGARS. 
C Returned from page 334, and concluded. J 

Sugar qf Manna (Mannite.) — Manna exudes 
from the trunks of the Fraxina and of the Pinua 
Laris, in the form of a syrupy liquid, which har- 
dens in the air into slightly yellowish drops. This 
liquid contains a small quantity of cane sugar, 
a yeliowtMh matter to which it owes its laxative 
qualities, and a considerable proportion (66 per 
cent.) of sugar of manna. This is extracted by 
boiling alcohol, which deposits it on cooling. It 
is then exposed to pressure, re-dissolved, and crys- 
tallized. In order to extract it from the juice of 
onions, beet, celery, or asparagus, which contam 
it associated with cane sugar, we must decompose 
the latter by the vinous fermentation. The sugar 
of manna remains, and may be obtained in the 
crystalline form. This variety of sugar gives a 
brick-red color with arsenic add. It dissolves the 
oxide of lead, which maybe afterwards precipitated by 
ammonia. It has not been found to retain in any ap- 
preciable degree the laxative properties of the manna. 

Giyeerme (Chevrcul), or Sweet Principle qf Oil 
(Scheele). — ^lliis substance is syrupy, transparent, 
colorless, and slightly sweet. Its specific gravity 
is 1.270 at 62 deg^rees. It is very soluble both in 
water and alcohol, fiy distillation it is tfaporized 
and partly decomposed. It attracts the moisture 
of the air. When thrown on hot coals it bums 
like an oil. It is capable of dissolving the oxide of 
lead. Nitric add converts it, but with difficulty, 
into oxalic add ; and sulphuric add changes it into 
sugar of starch. 

It is obtained by heatuig a mixture of two parts 
of pounded litharge, two of olive oil, and about 
one of water, in a copper basin. The mixture must 
be stirred with a spatula, and water must be added 
to supply the waste by evaporation. The operation 
is 'Stopped when the mixture has acquired the con- 
sistence of plaster. The water, which holds the 
glvcerine dissolved, is then to be poured off, and 
hydro-sulphuric add must be passed through it to 
throw down the small quantity of lead which it might 
contain. The excess of this add must be driven off 
by heat, after which it is to be concentrated in vacuOf 
or by a gentle heat. This prindple may also be 
produced by the action of all tiie bases that are capa- 
ble of causing the saponification of fatty matters. 

Sugar of Milk. — This substance is said to crys- 
tallize in regular paralldopipeds, terminated by 
four-sided pyramids. These crystals are white and 
semi-transparent They crackle under the teeth, 
and decrepitate and swell on hot coals. They are 
soluble in nine times their weight of cold water, 
but more soluble in hot water. They are scarcdy 
soluble in alcohol. This sugar becomes more soluble 
in water, looses its property of crystallizing, and 
assumes all the characters qfguvny when it is exposed 
to heat. Potash and soda also increase its solubility. 
The action oi nitric and sulphuric adds on it are 
exactly the same as on gum arable. It is not 
precipitated from its solution in water by any salt 



or by any of the alkalis, nor does tbe infudon of 
galls render it turbid. Potash causes a disengage- 
ment of ammonia from it, unless it has been pre- 
viously crystallized a condderable number of times 
successivdy. It is obtained from whey by eva- 
poration. It is in Switzerland that most of it is 
prepared. 

Sugar, or rather Juice qf Liquorice. This 
substance is extracted from the roots of the Gig- 
cyrrhiza Glubra and the Abrue Precatorias, by 
means of boiling water. The liquid is afterwards 
evaporated by a gentie heat, and sulphuric add is 
added, which predpitates both the sugar of liquorice 
and the vegetable albumen. The predpitateis first 
washed with water addulated witii sulphuric add, 
and then with pure water : and then tiie sugar is 
dissolved out by alcohol, which does not act on 
the albumen. A solution of carbonate of potash 
is added drop by drop to the Uqnid, as long as it 
gives any indication of contsining free add, after 
which it is filtered and evaporated. The sugar is 
thus obtained in the form of a ydlow translucent 
mass, full of cracks or fiaws, which i# easily 
detadied from the sides of the vesseL The sugar 
obtained from concrete liquorice juice, or Spanisb 
liquorice, is of a brown color, which is not altered 
by treating it with animal charcoal. The sugar of 
liquorice has a taste somewhat different from that of 
liquorice juice, which is always slightly nauseous. 
It is equally^uble in water and in dcobol. When 
thrown in the state of powder into a flame, it burnt 
like the pollen ai Licopodium. Acids, bothorganic 
and inorganic, as well as the bases and certain salts, 
predpitate the sugar extracted from the Glgegrr^ 
kiza Glabra^ but not that obtained from the Abru9 
Precatorias, 

Uses qf Sugar. — Cane sugar appears to have beei> 
unknown in Europe prior to the period of the wars 
of Alexander the Great ; and subsequent to that time 
it was only employed in medicine by the andentsy 
on account of its scardty. For all domestic and 
other purposes honey alone was used. It was not till 
the period of the crusades that the Venetians made it 
more generally known in Europe, and its use became 
common only after the discov^ of America and the 
establishment of plantations in the colonies. 

Sugar is employed for making syraps ; and in 
this state it serves to sweeten, thicken, and preserve 
the vegetable juices which are made use of in medi- 
cine. Fruits, or portions of fruits, are abo boiled 
in syrap, and preserved by means of i(, forming 
what are called preserves. It has been likewise found 
that sugar is an excellent antiseptic, and that a much 
smaller quantity of it than of sea-salt is suffident to 
prevent putrefaction ; and fish are sometimes pre- 
served by filling them with sugar in powder after 
they are deaned. 

OrfiUa recommended sugar as an antidote to the 
poison of verdigrise and oxide of copper. The effi- 
cacy of this means has been questioned, and^aJbumen 
is now used in preference. 



AEROSTATION. 
Thb desire of rivalling the feathered tribes in their 
passage through the airy regions has now, for many 
ages, called into action the imitative faculties oi 
man. The art of flying has been always his aim, 
and notwithstanding the conclusive arguments which 
have been brought forward to prove its impractica- 
bility, yet there are still some vidonary minds who 
maintain the probabilitv of its being at some time 
accomplished. 
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To proTB the antiquity of tlus pursuit we need 
onlyconfolt the poetical produotions, the traditions, 
the reUgioos tenets, or eren the history of all nations. 
The flying horses of the son, Jnno's peacocks, 
Medea's dragons, the flying orades, the flight of 
Abaris round the earth, as related by Diodoms of 
Sicily, the oracle of HierapoUs, who raised himself 
in the air, the fiite of Icams, and nttmberless other 
passages of the ancient writers, show that at a very 
early period the object of flying engaged the genins 
and attention of mankind. Bvt tl^ earliest account 
of any thing rdating to the art of flying, which has 
tlie appearance of authenticity, is that of Archytas's 
pigeon. Iliis famous geometrician of Taranto flou- 
ridied about 800 years before the Christian era. 
Aulus CWlitts, FiTOiinus the philosopher, and 
many odier Grecian writers, speak of this pigeon, 
niey describe it as made of wood, and that It could 
fly, but that if it M it could not lift itaelf from the 
ground* 

Mudi has been said and done, especially in the 
last century, in order to imitate this flying artificial 
bird, as may be gathered from the writings of 
Father Laurette Laur^, Scholt, Cardan, Sca^ger, 
Fabri, and Lana, though the reader's curicMity 
will be ill-requited for Ids trouble, those attempts 
being mostly errors of too gross a nature even for 
tiie last and preceding century. 

In Rome, under tiie reign of Nero, it is said, 
that a man by means of artificial wings, elevated 
himself high in the atmosphere, but ^t he lost 
Ins life in the enterprise. In sererals authors we 
And an account of singing and flying artificial birds ; 
but while oppression and ignorance kept Europe 
in slavery and superstition, it is no wonder tiiat 
accounts generally absurd, and always doubtful, of 
flying machines, flying vessels, flying saints, and 
flying witches, were very common, and the religious 
bistorianB, as well as other writers, make frequent 
mei^on of tiiem. 

But to proceed to modem times. The most 
remarkable treatise on this subject that ever was 
written was by Bishop Wilkins, who died in 1671 , 
and was the original proposer and founder of the 
Boyal Society of London. He sa3r8 there are 
four ways of flying. First, by the aid of spirits 
or angels. SeconSy, by the help of fowls. Thirdly, 
by wings fiastened immediately to the body; and 
fourtlily, by a flying chariot. It is not necessary 
to advert to the first of these methods : as for the 
second, th^ high degree of improbability will readily 
occur to any thinking person. The third is equally 
impracticable as wiU be evident if we will make a 
short calculation on the expanse of the vrings of 
birds, compared with the weight of their bodies; 
thus a sparrow or other small bird weighs about an 
ounce and a half, while the surface of its wings are 
about twenty square inches. Taking the average 
weight of a man to be one cwt. and a half, in f£e 
same proportion his wings must be each twenty feet 
long, and seven or eight feet wide, not taking into 
consideration their weight, and that of the tail or 
rudder, which he must also be furnished mth — 
a wdght much too great for him even to move by 
the strength of his arms, much less to use them 
efiSBctn^y. Then again how great a power the 
wind would exert to bafile his motions, as the 
least breeze would render them quite unmanagea- 
ble. These visionary schemes of Bishop Wilkins 
gwre rise to the well-known popular story of Peter 
Wilkins and the Gowries, or the Flying Islanders. 
The fourth method of flying is not so wholly to be 



disregarded : namely, by means of flying machines, 
though truly laughable are some of the schemes 
proposed for this purpose. Thus we find it directed 
to fill a great mnny bgg shells with dew, for as the 
sun rarefies, and consequently elevates the dew, so 
the egg shells when exposed to that luminary will 
rise, together with a certain weight attached to them, 
in consequence of the dew which they contained 
being rarefied. Among these projectors, one device 
alone deserves our attention, that of Jesuit Fran€na 
Lana, an Italian philosopher and professor. This 
may truly be said to be the first aerostatic machine, 
and although it would not ascend, it seems to h«ve 
furnished a model for after projectors to imitate* It 
is represented as follows : — 




The lower part of the machhie is a large boat- ' 
shaped wicker basket, with two seats withm it for 
the aeronaut, and a mast and sail to direct and 
occasion its lateral motion, while its power of as- 
cension was to be derived from four very H^bt 
copper balls, having a valve to each through which 
the air within might be abstracted. Lana knowing 
that a pint of air weighs six grains, calculated the 
size of his balls, so that the weight of the air within 
them should more than coimterpoise the weight of 
the machine and of himself. So certain of success 
was Lana that he coUected' a great assembly of his 
pupils and of the public to witness his ascent. It 
need not be said that the first few strokes of the 
exhausting pump crushed his copper balls, and his 
expectations at the same time. 

Although all these schemes were unsuccessful, 
3ret the art of navigating the air has been at last 
discoTcred, and upon two principles, first, on 
the rarefaction of common air by heat ; and 
secondly, by fining the machine with a gas lighter 
than the atmospheric air. 

The first of these principles particularly struck 
the attention of Stephen and John Montgolfier, 
from the following experiment : — Suspend upon a 
point or edge a strip of wood, bearing a disc of 
thin pasteboard or paper at one end, and a coun- 
terpoise or weight at the other. When thus ba- 
lanced, hold at a few inches distance under the 
paper disc a lighted candle. The air around the 
flame being heated, and consequently rarefied, 
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aiceiidsy carries up with it the paper, and destroys 
the equality of ^ balance. The candle being 
remoTed, it returns to its former station. 

The same principle as the aboTC carries up the 
chimney a Jght piece of paper from the fire* as 
too many persons have learnt by sad experience and 
dangerous accidents. 

, Many modifications of this experiment will readily 
suggest themsdves. One of tiiem is extremely 
eommoB in times of iUumination, in which we wit- 
ness a coiled strip of pM^er turning round over a 
osndle placed in a window. It is represented at 
foUowB, and is usually called the ySremaittf. Apiece 
of thick writing paper is chosen, about six or eight 
inches oi?er ; it is to be cut in a continued coil till it 
reai^ef near to the. centre, where a thread drawn 
through serves to hang it up by. (It may of course 
be painted according to fiuMj.) 




When in use, it is to be mardy suspended over a 
candle, the air heated by which ascending strikes 
the lower part of the coil, and slides upwards, and 
so does every portion of heated air which reachea 
any part of it — thus the impulse is given, and the 
snake is always turning round. 




Stephen, t(e eldest of the two brothers, made 
the first aerostatic experiment at Avignon, towards 
the middle of November, 1782. It consisted of a 
bag of fine silk, the capacity of which was about 
forty cubic feet. Burning paper applied to the 



i^>erture served to rare^ tiie air, or to form the 
doud, and when this was sufficienti^ expanded, the 
machine ascended rafndly to the ceiling, and thus 
the discovery was made. It saay be readily sup- 
posed that this interestiog experiment vras soon 
afterwards repeated, and upon a larger scale. On 
the 19th September, 1783, a public exhibition was 
njAde before the King and Court of France, at 
Versailles, with a balloon, su(ty feet h^h and forty- 
three feet in diameter. It ascended with vapidi^ 
with a basket attached to it by a rope, ia wluoh 
basket were placed a sheep, a cock, and a duck. 
After ab(Mit eight minutea, Ihe fire beiigig out, t^ 
machine desqendpd, without i^ of the awnals being 
iigured, so tiuit the sheeip was iovfA feeding. 

M. Pibt^ de Rosier hji^ the courage to offer to 
ascend in one of these mayhine^. His ofibr waa 
acce|»ted, and he ascended in a bdloon, seventy-six 
feet m length and forty-six feet in, breadth, oft ^ 
15th of October, 178^. 

CTobec9tUimt4-/ 

GILDINQ. 

GM Powder fir Oildin^, — Gold powder maybe 
prepared in three difEei;ent ways : — Ist. Put into an 
earthen mortar some gold-leaf, with a little honey, 
m: thick gum-water, and grind the mixture till the 
gold-leaf is reducid to extremely minute particles. 
When this is done a little warm water will wash out 
the honey or gum, leaving the gold behind in a 
pulverulent state. 

2nd.-^Di8solve the pure gold (or the leaf,) in 
nitro-muriatic acid, and then precipitate it by a piece 
of copper, or by a solution of sulphate of iron. The 
precipitate (if by copper,) must be digested in 
distilled vin^far, and then washed, (by pouring 
vifater over it repeatedly,) and dried. This precipi- 
tate will be in the form of very fine powder : it works 
better, and ia more easily burnished than gold-leaf 
ground with honey as ^ve. 

And 3rd, or the best method of prqmring gold 
powder, is by heating a prepared a m alg am of gold, 
in an open clean crucible, and continuing the strong 
heat, until the whole of the mercury is evaporated ; 
at the same time constantly stirring the amalgam 
with a glass rod. When the mercury has completely 
left the gold, the remaining powder is to be ground 
in a Wedgewood's mortar, with a little water, and 
afterwards dried. It is then fit for use. 

Although the last mode of operating has been 
here given, the operator cannot be too much 
reminded of the danger attending the sublimation 
of mercury. In the smaU way liere described, it 
is impossible to operate without danger ; it is there- 
fore better to prepare it according to the former 
directions, than to risk the health by the latter. 

To cover Bare qf Copper, ^c. with Gold, eo as 
to be rolled out into iSAee/x.— This, method oigUdmg 
was inyented by Mr. Turner, of Birmingham. Mr. 
Turner first prepares ingots or pieces of copper or 
brass, in convenient lengths and sizes. He then 
cleans them from impurity, and makes their surfaces 
leve^ and prepares plates of pure gold, or gold 
mixed with a portion of alloy, of the same size as 
the ingots of metal, and of suitoble thickness. 
Having placed a piece of gold upon an ingot intended 
to be plated, he hammers and compresses them both 
together, so that they may have their surfaces as 
nearly equal to each other as possible ; and then 
binds them together vrith wire, in order to keep 
them in the same p€%ition during the process required 
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to atMflii tiwm. Afterwards he takes silver filings, 
which he mixes with borax, to assist the fosion of 
the sUrer. This mixture he lays upon the edge of 
the plate, and next to the ingot of metal. Having 
thns prepared tiie two bodies, he places them on a 
fire in a stove or fnmaoe, where tiiey remain until 
the silver and borax placed along the edges of the 
metals melt, and until the adhesion of the gold with 
the metal is perfect. He then takes the ingot care- 
fully out of tiie stove. By this process the ingot is 
plated with gold, and prepared resdy for rolling 
into sheets. 

To Gild im Cblort.— The prindpal colors of gold 
for gilding are red, gpreen, and yellow. These should 
be kept in different amalgams. The part which is 
to remain of the first color, is to be stopped off with a 
composition of chalk and glue : tbe vartety required is 
produced by gilding the unstopped parts with the pro- 
per amalgam, according to the usual mode of gilcUng. 
Sometimes the amalgam is applied to the surface 
to be gilt, without any quicking, by spreading it 
with aqua-fbrtis; but this depends on the same 
principal as a previous quicking. 

Orecian QUding, — Equal parts of sal-ammoniac 
and corrosive sublimate are dissolved in spirit of 
nitre, and a solution of gold made with this men- 
struum. The silver is brudied over with it, which 
is turned black, but on exposure to a red heat it 
assumes the color of gold. 

7b dissolve Gold in Aqua-Regia, — ^Take an aqua- 
regia, composed of two parts of nitrous acid, and 
one of marine acid ; or of one part of sal-ammoniac, 
and four parts of aqua-fortis ; let the gold be 
granulated, put into a sufficient quantity of tMs 
menstruum, and exposed to a moderate degree of 
heat. During the solution, an effervescence takes 
place, and it acquires a beautiful yellow color, 
which becomes more and more intense, till it has 
a golden or even orange color. When the men- 
struuml is ftatuiateilfl^it is very clear and transparent. 
To Gild Iron or Stieel with'ia solution ^f Gold, — 
Make a solution of 8 ounces of nitre and common 
salt, with 5 ounces of crude alum in a sufficient 
quantity of water ; dissolve an ounce of gold thinly 
plated and cut; and afterwards evaporate to dryness. 
Digest the residuum in rectified spirits of wine or 
ether, which will perfectly abstract the gold. The 
iron is brushed over with this solution and becomes 
immediately gilt. 

7b Gild, by Gold dissolved in Aqva^Regia,^— 
"Fmt linen rags are soaked in a saturated solution of 
gold in aqua-regia, gently dried, and afterwards 
burnt to tinder. Ilie substance to be gilt must be 
well polished ; a piece of cork is first dipped into a 
solution of common salt in water, and afterwards 
into the tinder, which is well rubbed on the surface 
of the metal to be gilt, and the gold appears in all 
its metallic lustre. 

Amalgam of Gold in the large way. — A quantity 
of quicksilver b put into a crucible or iron ladle, 
which is lined with clay, and exposed to heat till 
it begins to smoke. The gold to be mixed should 
be previously granulated, and heated red hot, when 
it should be added to the quicksilver, and stirred 
about with an iron rod till it is perfectly dissolved. 
If there should be any superfluous mercury, it may 
be separated bypassing it through clean soft leather; 
and the remaining amalgam wOl have the consistence 
of butter, and contain about 3 parts of mercury to 1 
of gold. 

To Gild by Amalgamation, — The metal to be 
gilt is previously wjU cleaned on its surface, by 



boiling in a weak pickle, which is a very dilute- 
nitrous add. A quantity of aqua-fortis is poured 
into an earthem vessel, and quicksilver put therein; 
when a sufficient quantity of mercury is dissolved, 
the articles to be gilt are put into the solution, and 
stirred about with a brush till they become white. 
This is called quicking. But, as during quicking 
by this mode, a noxious viqiour continually arises, 
which proves very injurious to the health of the 
workmen, they have adopted another method, by 
which they, in a great measure, avoid that danger. 
They now dissolve the quicksilver in a bottle con- 
tainmg aqtla-fortis, and leave it in the open air 
during the solution, so that the noxious vapoar 
escapes into the air. Then a little of this soln^on 
is poured into a basin, and with a brush dipped 
therein, they stroke over the surface of the metal 
to be gUt, which immediately becomes quicked. The 
amalgam is now applied by one of tiie following 
methods :— 

1st. By proportioning it to the quantity of articles 
to be gilt, and putting them into a vessel together, 
working them about with a soft brush, till the 
amalgam is uniformly spread. 

Or, 2ndly. By applying a portion of the amalgam 
upon one part, and spreading it on the surface, if 
flat, by working it about wit^ a harder brush. 

The work thus managed is put into a pan, and 
exposed to a gentle degree^of heat ; when it becomes 
hot, it is frequently put into a pan, and worked 
about with a painter's large brush, to prevent an 
irregular dissipation of the mercury, till, at last, 
the quicksilver is entirely dissipated by the repetition 
of heat, and the gold is attached to the surface of 
the metal. This gilt surface is well cleaned by a 
wire brush, and then artists heighten the color of 
the gold by the application of various compositions ; 
this part of the process is called coloring. 

To Gild Glass and Porcelain. No. 1. — Drinking 
and other glasses are sometimes gilt on their edges. 
This is done either by an adhesive varnish or by 
heat. The varnish is prepared by dissolving in 
boiled linseed oil an equal weight either of copal or 
amber. This is to be diluted by a proper quantity 
of oil of turpentine, so as to be applied as thin as 
possible to the parts of the glass intended to be gilt. 
When this is done, which will be in about twenty- 
four hours, the glass is to be placed in a stove, till 
it is so warm as almost to bum the fingers when 
handled. At this temperature the varnish will 
become adhesive, and a piece of leaf gold, applied in 
the usual way, will immediately stick. Sweep off 
the superfluous portions of the leaf, and when quite 
cold, it may be burnished, taking care to interpose 
a piece of very thin paper (India paper) between 
the gold and the burnisher. If the varnish is 
very good this is the best method of gilding glass, 
as the gold is thus fixed on more evenly than in any 
other way. 

No. 2. — It often happens, when the varnish is 
but indifferent, that by repeated washing the gold 
wears off; on this account the practice of burning 
it in is sometimes had recourse to. 

For this purpose, some gold powder is ground 
with borax, and in this state applied to the clean 
surface of the glass, by a camel's hair pencil ; when 
quite dry, the glass is put into a stove heated to 
about the temperature of an annealing oven ; the 
gum bums off, and the borax, by vitrifying, cements 
the gold with great firmness to the glass ; after which 
it may be bundshed. The gilding upon poroebin 
is in Uke manner fixed by heat and the use of borax; 
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4ind this kind of ware being neither transparent nor 
liable to soften, and thus to be injured in its form 
in a low red heat, is free fhmi the risk and i^jiirf 
which the finer and more fusible kinds of glass are 
apt to sustain from such treatment. Fbrcelain and 
other wares may be platinised, silvered, tinned, and 
bronzed in simUar manner. 

C Continued on page 880.^ 



RICE PAPER. 

RiCB Papbr is prepared from a plant growing in 
China, and also in the East Indies. If this paper 
be held up to the light an exquisitely beautiful 
cellnlar tissue is observed, such as no art of man 
could produce or imitate. Its mode of preparation 
is a subject of much interest, as is the stem of the 
plant from which it is cut. The latter is evidently 
herbaceous, hollow in the centre, with a membra- 
neous transverse septum at each end, about an inch 
in diameter, and the thickness of the parenchyma- 
tous substance is little more than half an inch, but of 
the purest possible white. 

General Hardwicke, a gentleman whose long resi- 
dence in India, and whose ardent love of natural his- 
tory gave him opportunities of studying botanical 
science above what others have eiyoyed, drew out 
the following account, which was inserted in a 
journal, called the Quarterly Botanical Miscellany, 

*' I am very glad that it is in my power to give 
information respecting the substance known under 
the name of rice paper. It has often interested me, 
and gratified my curiosity, to remark to how many 
useful purposes it is appUed by the natives of India. 
It grows abnndanUy on the marshy plains of Bengal, 
and on the borders of jeels, or extensive lakes, 
and every province between Calcutta and Hurdwar. 
The plant is perennial, of straggling, low growth, 
and seldom exceeds a diameter of two inches and a 
half in the stem. It is brought to the Calcutta 
bazaars in great quantities in a green stiite ; and the 
thickest stems are cut into lamine, from which the 
natives form artificial flowers, and various fimcy 
ornaments, to decorate their shrines at Hindoo 
festivals. The Indians make hats of rice paper, by 
o^nenting together as many leaves as will make up 
to the proper thickness \ in this way any kind of 
shape may be formed, and, when covered with silk 
or cloth, the hats are strong and amazingly light. 
It is an article of great use to fishermen, it forms 
floats of the best description to their extensive nets. 
The slender stems* of the plant are bundled into 
Seines of about three feet long, and with one of these 
under his arm, the fisherman goes out daily to his 
occupation. With his net on his shoulder, he 
proceeds to work without a boat, and stretches it 
in the deepest and most extensive lakes, supported 
with this buoyant faggot. 

" It is to be observed that the cutting oi tnis 
material into leaves, or. lamine, is not performed 
by transverse sections of the stem, but made verti- 
cally round the stem. The most perfect stems are 
selected for this purpose ; few are found sufficiently 
free from knote to produce a cutting of more than 
nine or ten inches in length. 

'* We may consider the whole stem of the plant 
as pith, for the bark is sp tlnn and tender that it 
may be scratehed off with the thumb nail. The 
UuninK run in different lengths. In Bengal the plant 
is called aholdy commonly pronoimoed sold. The 
plant is an annual ; the foliage and other parts of 
the plant, where water is wanting, die down to the 



rooto ; but where water is plentiful the stems remain 
and branch out afresh in the proper season." 

w. 8. ■• 



ANIMALCULES, OR MICROSCOPIC AND 
INFUSORL/Oi ANIMALS. 

(Beiumed from page 340» and concluded,) 
It would be exceedingly difficult, if not impossible, 
to convey to the nund, by any other representation 
than drawing, a correct idea of the varied forms of 
these singular beings, for in many instances they 
appear to have no similarity whatever with any 
other dass of objects in nature. Some animalcules 
resemble spheres, others are egg-shaped; others 
again represent fruits of various kinds ; eels, serpents, 
and many of the invertebrated animals; funnels, 
tops, cylinders, pitchers, wheels, &c. &c. ; all of 
which are found to possess their own particular 
habits, and to pursue a course of life best adapted 
to their peculiar constructions. For instance, while 
some move through the water with the greatest 
imaginable rapidity, darting, leaping, or swimming, 
others merely creep or glide along ; and many are 
altogether so passive, that it requires long and 
patient observation to discover any of their move- 
ments at alL Some descriptions are perceptibly 
soft, and yield easily to the touch ; others are covered 
with a deUcate shdl or horn-like coat. Of the latter 
order there are different degrees of density, as in 
the Volvox, Gonium, &c., where the envelope is 
comparatively thick; and where, strange to say, 
the internal substance separates by the mode of 
propagation into several portions, forming so many 
distinct young ones, which at thdr birth burst the 
envelope, and the parent becomes entirely dissipated. 
In others of this order the shell is merely a plate 
covering the body, resembling that of the tortoise ; 
sometimes it includes the body, so as to leave only 
two small apertures at the extremities, and at 
others it \e bivalve, and incloses the creature like 
that of the oyster or muscle. 
. All vertebrated animals are either oviparous or 
viviparous, which terms sufficiently designate their 
modes of production ; but it is not so with animal- 
cules; for, in addition to these two methods.—- 

1 . Animalcules propagate by a spontaneous sdssure, 
or division of their bodies into two or more portions, 
eadi one forming a new creature, which, on its 
arrival at maturity, pursues the same course. These 
divisions take place in some genera symmetrically, 
as in the Gonia, &c. ; in others, by transverse, 
longitudinal, or diagonal sections. In these latter 
cases tiie produce have forms differently proportioned 
from those of the creatures fr^m which th^ spring. 

2. They propagate in the manner before mentioned 
of the Volvox, and some other genera, by a distri- 
bution of the internal substance of the parent into a 
proportionate number of young ones, all of which 
at their birth issue forth, and leave behind them 
nothing but the envelope, soon to be dissolved. 3. 
They are produced from germs, shooting forth from 
the parent's sides, &c. 4. From spawn, which in 
the act'bf being shed, carries along with it a portion 
of the parent animalcule. 

With respect to the mode of viewing animalcules 
under the microscope, Mr. Pritchard directs, that 
they be placed in what are termed aquatic live- 
boxes, or on a slip of glass, in which case they 
should be covered with a thin plate of mica, which 
will have the effect of preventing the small quantity 
of water put with them frt>m evaporating, and ot 
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randering tlio tfurftct perftcHy plane for the purpoee 
of obMiratiiNi. 

HaTing selected and placed the object for ezami- 
nation on the ttage of yonr mioroaoope, the next 
eonsideration will be how to regolate the iUnmiaation, 
and to lelect a taitable magnifying power. These 
points most be carefully attended to, for on them, 
OTen with the best instraments, much of the beantj 
and eifeot will depend. The most intense and best 
description of light is to be derived firom either a 
sperm or wax candle, or fttrai whit is perhaps on 
the whole most convenient, the common Argand 
lamp. Concentrate this light on tiie object with a 
proper condensing lens, taking care at the same 
time, to rediKse the qnantitj, if neeessary, bj means 
of diaphragms or stops plaeed vnder the stage: 
these snouki be rendered capable of a4jastment as 
to distance from the object, &c., so as to traninlt 
only a cone of rays of the proper dimensions. 

A magnifying power of abont 100 to 500 will be 
found to be sufident for most pnrpoees ; although 
in an inspection of the monads, and some minute 
portions of other ol»jeets, k stronger one will 
doubtless be required* Little or no wlvantage wiH 
be gained firom powers exceeding 800, as it is of 
Ikr more importance to obtain a deep penetration 
and perfect definition than an excess of amplifi- 
cation. Apply in (he outset, therefore, a low power, 
say 100, and if on triid it prove insufficient, double 
it, and proceed onwards, until yon are satisfied as 
to the rmlt, taking it as a general rule, never to 
inereaee the power be^tmd mM ie abeoMely 
requieite. 

MISCELLANIES. 

Bieaehmg ^onge.^-To bleach sponge and render 
it perfiectly white, it is necessary to soak it in 
odd water, but if it does not become soft, it miut 
be immersed in boiHng water. This, however^ 
should, if pessiUe, be avoided, for it has a bad 
eiTect on the sponge, particularly in cooling; it 
causes it to shrink and to become hard, and so 
tough as to prevent its befaig bleadbed. If the 
sponge is soaked in cold water, and that water be 
chained three or four times every day, and at 
every time thai the watef be drawn off, the sponge 
is pressed perfectly dry; ties process being repeated 
for five or six days, it will at the expirafion of that 
time be reedy for bleaehing. If the sponge, as is 
frequently the case, should contain small pieoes of 
chalk and shells, which cannot be got out witiwni 
tearing it, the sponge must be soaked for twenty- 
four hours in murktio add, with twenty parts of 
water, which will cause an effervescence to take 
plaee, and carbonic aeld gas to be liberated, when 
tiie ^m and chalk will become perfectly dissolved. 
After that it must be carefolfy washed in murii^ 
acid and fresh water, the specific gravity of which 
must be 1*024. The immersion of the sponge in 
this add should continue for about eight days ; but 
it must occasionally be pressed dry and thoroughly 
washed. After having been perfectly washed and 
cleaned it should be sprinkled with rose water,^ give 
it a pleasant smell, which completes the process. 

AmiuAHritum Pm/e.— According to the sped- 
fioation of the patent, this mixture consists of 
1 cwt. of plumbago to 4 cwt. of hogs'-lard, or 
other grease, the two to bd well incorporated. The 
application is to prevent the effects of friction in 
aU descriptions of engines or machines; and a 



sufficient Quantity must be rubbed over the surface 
of the axle, soindle. or other part wh^ the 
bearing is. 

Ivi^eriekmhh Pa9le.-^Dr» M'CuIIoch, in n paper 
on the power of perfomes in preventing mouldiness, 
gives the following directions tor the preparation of 
a paste, which will keep any length of time, and is 
always ready for use : — " That which I have long 
used in this manner is made of flour, in the usual 
way, but rather thick, with a proportion of brown 
sugar, and a small quantity of corrosifc sublimate. 
The use of the sugar is to keep it flexible, so as to 
prevent its Scaling off firom smooth surfaces ; and 
that of the corrosive snbUmate, independently of 
preserving it from insects, is an effectual check 
against its fermentation, lliis salt, however, does 
not prevent the formation of mouldiness ; but, as a 
drop of two of the essential oils, viz.: lavmidery 
peppermint, anise, bergamot, &o. is a complete 
aecttrity against this, all the causes of destruction 
are effectiully guarded against. Paste made in this 
manner, and exposed to the air, dries witlMmt 
change to a state resembling horn, so that it may 
at anytime be wetted again and applied to uae. 
When kept in a dose-covered pot, it may be 
preserved in a state for use at all times.'* 

PreeervatUm of Nute, — Both chesnotrt, walnnts, 
and filberts, may be preserved during the whole 
winter, nearly in the same state they come from 
the trees, by covering them with mould, as potatoes 
are usually covered in the gardens of cottagers, and 
mingling a suiBdent quantity of moderatdy dry 
moiUd with the nuts, to occupy the space between 
them. 

Tenacity of Vegetable L^e,-^ka instance of this 
kind occurred a few days since in the Royal 
Park of Bushy. Some portion of it was broken 
up for the purpose of ornamental culture, when 
immediatdy several flowers sprung up oi the kinds 
which are ordinarily cultivated in gardens — this led 
to an investigation ; and it was dSMriifoed that this 
very identical plot had been used U a garden not 
later than the time of Oliver Cromwell, more tiluai 
150 years before. 

lAffht produced by Oyet^UetMo^.-^M. Buchner 
having mixed some impute benxoie add, perfectly 
dry, with the sixth paft of its wdght of vegetable 
diarcoal. placed it on a soap nlate, which wu 
covered with a cylinder luted to it by almond paste, 
in such a manner that what took place in the 
interior could be distinctly seen through an aperture 
disposed for this purpose. After &e whole had 
beoi exposed several days to a moderate heat, and 
some bMutiful crystals formed, it was removed to 
a hotter fivnace, and half an hdnr afterwards 
M. Buchner observed a brilliant flash of light in 
the interior of tiie cylinder. A succession of flashes 
ensued, which completdy filled the cylinder, and 
continned half an hour ; when it was ti^en off the 
fhmace and examined a great quantity of crystahi 
of benzoic add were deposited. They resembled 
crystals of the same substance obtdned in the usnsl 
way by a more moderate heat, and without light, 
except that they were less r^jular. M. Buchner 
attributed this phenomenon to a neutralisation of 
electricity, as it took place at a moment when the 
crystal was deposited on the inner surfeoe of the 
cylinder. The sione effect has been noticed on 
crystallising acetate of potassa, and in preparing / 
oxygen by means of chlorate of potassa and man-Jf 
ganese. 
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MACHINE FOR COVERING WIRE. 
Wb have been asked so repeatedly by Tarious cor- 
respondents as to the simplest method of covering 
wire with silk or cotton, that we should mnch 
neglect their wishes had we passed over the sidlject 
unnoticed ; more especially as covered wire is 
charged at such an enormous price at the opticians. 
We shall first give an account of the excellent and 
simple machine, for which its owner, Mr. Sadding- 
ton, received a premium from the Society of Arts, 
as described by himself in their Transactions, and 
afterwards represent a still more common and less 
expensive instrument, and for which indeed an old 
spinning wheel answers remarkably well ; so that 
every person may cover wire at a most trifling ex- 
pense. Mr. Saddington writes thus : — 

** The present invention is an improvement on the 
mode of covering wire in long shops or sheds, as 
practised by all manufacturers who have the conve- 
niency of such premises. The long shop covering 
or spinning, as it is generally termed, is by doing 
one length of wire at a time, yet it is the most 
expeditious manner of covering of any in practice, 
and notwithstanding the velocity with which the 
wire is turned round, the process of covering is 
very tedious, the revolutions of silk or cotton round 
the wire being from forty to one hundred and twenty 
in every inch, according to the fineness and purposes 
for which it is wanted. But, perhaps, the average 
may be fairly taken on the sizes of what is mostly 
used, at sixty revolutions for every inch of wire, 
80 that each separate wire would have to perform 
43,200 revolutions in a shed of only twenty yards 
long, and supposing the vnre to be impelled round 
with a velocity to make fifty revolutions in every 
second of time, it would require more than fourteen 
minutes to cover a space of twenty yards in length. 
*' By the present invention, six wires are all 
covered at one time, by which improvement, a 
saving is gained of five-sixths of the time occupied 
in the act of covering, or what may be expressed 
more plainly, fifty minutes are gained out of every 
hour 80 employed. 

" Figures 1 and 2 represent, one the side view, 
the other the end of the same machine, the same 
letters refer to both. 

** The upright posts, A A, of the machine, with 
the multiplying wheel, are fixed to the floor at one 
end of the shop, and B, at the extremity of it. 
To A is attached an arm and fan, F, containing six 
grooved hooks, placed in the form of a segment of 
a circle, which are carried round by the multiplying 
wheel, D ; the baud is adjusted by the screw G, 
which secures the fan to the arm. The axle of the 
wheel D, is supported on false beds, which may be 
raised by small wedges to tighten the band, as 
occasion requires. The six brass swivels at £, are 
fixed to the post^ B, or to a board on the wall at the 
opposite end of the shop, and are placed in the 
same form as the hooks. They have a groove in 
«ach, in order to keep them steady and of a proper 
tension, by means of a string of cat-gut passed 
over them, and wound round a peg ; in front of 
the box are notches for the wire to work in, and to 
keep them steady while covering.'' 

Fig. 3 shows one of the swivels at the end E. 
Fis:. 4 shows one of the bobbins within the frame H. 
E is the bobbin of cotton. D D the wire upon 
which it is supported. I the bent wire intended to 
steady and to guif'e the cotton when uncoiling, and 
K the wood- work of the frame. Fig. 5, one of the 



pullies to which the wire is attached. Fig. 6, the 
wire alluded to in Fig. 4 still more increased in size. 
The other machine, (and which is represented by 
Fig. 7,) is so simple as scarcely to need description. 
The cotton is guided by the hand, and the wheel 
turned by a boy. The use of the weight is to keep 
the wire tight during the coiling of the cotton 
around it. This is the machine usually employed 
for covering the strings of musical instruments, 
such as the fourth strings of the violin, several of 
the harp, &c. 

FRENCH POLISHING. 
The method of varnishing furniture, by means of 
rubbing the varnish on the surface of the wood, is 
of comparatively modem date. To put on a hard 
face, which shall not be so liable to scratch as 
varnish, and yet appear equally fine, the French 
polish is introduced. The following are full details 
of the process, and also the various pr^arations 
of the different compositions necessary. 

All the polishes are used much in the same way ; a 
general description will therefore be a sufficient 
guide for the workman. If your work be porous, 
or of a coarse grain, it will be necessary to give it 
a coat of clear size previous to your commencing 
with the polish ; and when dry, gently go over it 
with very fine glass-paper ; the size will fill up the 
pores and prevent tiie waste of the polish, by 
being absorbed into the wood, and be also a saving 
of considerable time in the operation. 

Make a wad with a piece of coarse flannel, or 
drugget, by rolling it round and round, over which 
on the side meant to polish with, put very fine linen 
rag several times doubled, to be as soft as possible ; 
put the wad or cushion to the mouth of the bottle, 
containing the preparation (or polish) and shake it, 
which wHl damp the rag sufficiently, then proceed to 
rub your work in a circular direction, observing not 
to do more than about a square foot at a time. Rub 
it lightly till the whole surface is covered ; repeat 
this three or four times, according to the texture of 
the wood ; each coat to be rubbed until the rag ap- 
pears dry. Be careful not to put too much on-ilie 
rag at a time, and you will have a very beautiful 
and lasting polish : be also very particular in letting 
your rags be very clean and soft, as the polhh 
depends in a great measure, on the care you take 
in keeping it clei^i and free from dust during the 
operation. 

The true French Polish.— To one pint of spirits 
of wine, add a quarter of an ounce of gum-copal, 
and a quarter of an ounce of gum-arabic, and one 
ounce of shell-lac. 

Let the gums be well bruised, and sifted through 
a piece of muslin. Put the spirits and the gums 
together in a vessel that can be closely corked; 
place them near a warm stove, and frequently shake 
them ; in two or three days they will be dissolved : 
strain the mixture through a piece of muslin, and 
keep it tight corked for use. 

Another French Polish, — ^Take one ounce each 
mastic, sandarac, seed-lac, shell-lac, gum-lac, and 
gum-arabic ; reduce them to powder, and add a 
quarter of an ounce of virgin-wax ; put the whole 
into a bottle, with one quart of rectified spirit of 
wine ; let it stand twelve hours and it will be fit 
for use. 

To apply it, make a ball of cloth, and put on it 
occasionally a little of the polish ; then wrap the 
ball in a piece of calico, which slightly touch with 
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linseed oil : rab the fiiniitiire hard with a circnlar 
motion, until a gloss is produced: finish in the 
same manner, but instead of all polish, use one- 
third polish to two-thirds spirits of wine. 

Or, put into a glass bottle, one ounce of gum- 
lac, two drams of mastic in drops, four drams of 
sandarac, three ounces of shell-lac, and half an 
ounce of gum-dragon ; reduce the whole to powder ; 
add to it a piece of camphor, the size of a nut, and 
pour on it eight ounces of rectified spirits of wine : 
stop the botde close, but take care when the gums 
are dissolving, that it is not more than half fuU ; it 
may be placed near a gentle fire, or on a German 
stove ; but a bath of hot sand is preferable, as 
avoiding all danger, the compound being so very apt 
to catch fire. Apply it as before. 

An Improved Polish, — ^To a pint of spirits of 
wine, add, in fine powder, one ounce of seed-lac, 
two drams of gum-guiacum, two drams of dragon's 
blood, and two drams of gum-mastic ; expose them, 
in a vessel stopped close, to a moderate heat for 
three hours, until you find the gums dissolved ; strain 
it into a bottle for use. with a quarter of a gill of 
^e best linseed oil, to be shaken up well with it. 

This polish is more particularly intended for dark- 
colored woods, for it lAtpt to give a tinge to light 
ones, as satin-wood, or hare-wood, &c., owing to 
the admixture of the dragon's blood, which gives it 
a red appearance. 

Water-proof PolUh, — ^Take a pint of spirits of 
wine, two ounces of gum-benzoin, a quarter of an 
ounce of gum-sandarac, and a quarter of an ounce 
of gum-anime ; these must be put into a stopped 
botde, and phu^d either in a sand-bath or in hot 
water till dissolved ; then strain it ; and after adding 
about a quarter of a gill of the best dear poppy oil, 
well shake it np, and put it by for use. 

Bright Polish,— A pint of spirits of wine, to two 
ounces of gum-benzoin, and half an ounce of 
gum-sandar&c, put in a glass bottle corked, and 
placed in a sand-bath, or hot water, until you find 
all the gum dissolved, will make a beautiful clear 
polish for Tunbridge-ware goods, tea-caddies, &c. : 
it must be shaken from time to time, and when 
an dissolved, strained through a fine muslin sieve 
and bottled for use. 

Polish for 7\imer*s Work, — Dissolve sandarac 
in spirits of wine, in the proportion of one ounce 
of sandarac to half a pint of spirits ; next shave 
bees' wax one ounce, and dissolve it in a sufficient 
quantity Jpt spirits of turpentine to make it into a 
paste : apd tiie former mixture by degrees to it ; 
then wi^ a woollen cloth, apply it to the work 
while ^is in motion in the lathe, an^ with a soft 
lineup rag polish it; it will appear as if highly 
vam^hed. 
^ Prepared Spirits, — This preparation is useful 
or finishing after any of the foregoing receipts, as 
it <l|dds to the lustre and durability, as well as 
Dving every defect which may happen in the 
Otheij polish; and it gtves the surface a most 
briUj/ant apparance. 

lalf a pint of the very best rectified sphrits of 
two drams of shell-lac, and two drams of 
Lbenzoin. Put these ingredients in a bottle, 
[keep it in a warm place till the gum is' all 
tolved, shaking it frequently ; when cold, add 
iwcm tea-spoonsful of the best clear white poppy 
oil# ; shake, them well together, and it is fit for use. 
TThis preparation is used in the same manner as 
th(K foregoing polishes, but, in order to remove all 
dafll places, you nay increase the pressure in rubbing. 



Strong Polish.— To be used in the carved parts of 
cabinet work with a brush, as in standards, pillars, 
claws, &c. 

Dissolve two ounces of seed-lac and two ounces of 
white rosin in one pint of spirits of wine. 

This varnish or polish must be laid on warm, and 
if the work can be warmed also, it will be so much 
the better ; at any rate moisture and dampness must 
be avoided. 



OIL PAINTING. 
(Retumtd frvm page 843, and eonelnded.) 
Brown ochre mixed with the color of the light is 
the most useful color in general for all reflects in 
draperies that are produccMi from their own colors. 
There are but two reflecting lints wanted for dra- 
peries in general ; one should be lighter than the 
middle tint, the other darker. 

Blue Satins.—Blue satin is made of Prussian 
blue and white ; the first lay of colors for blue is 
divided into three degrees or tints. First, make 
the middle tint of a beautiful azure ; then mix the 
color for the light, about a middle degree between 
that and white ; make the shade tint dark enough 
for the shadows in general. All the broad lights 
should be laid with plenty of color, and shaped to 
character with the middle tint before you lay oa 
otiier colors. Tlie riiadows should be strengthened 
with ivory black, and some of their own color. 
The reflects are made as those of white satin, that 
is, with ochre and some of the lights, which should 
be perfectiy done at one painting as yon intend 
tiiem. 

Velvets. — ^Velvet may be painted at once. The 
method is to make out the first lay with the middle 
tint and shade tint, on which lay the high lights 
with light touches, and finish the shadows in the 
same manner as those of white satin. 

Scarlet and Crimson. — ^A light yellow red, made 
of light ochre, light red, and white, is the proper 
ground for scarlet; the shadows are Indian rp4, 
and in the darkest parts mixed with a very light black. 
The high lights are ver million and white, for 
satin and velvet, and vermillion for cloth. Their 
reflects are made with light red and vermillion. 

Yellow, — There are the same number of tints 
in the yellow as there are in the white satin, and 
the method of using them is the same. The lights 
are made with chrome or king's yellow ; the first 
tint IB light ochre — the middle tint is a mixture of 
the light and brown ochre— the shade tint is made 
with brown pink and brown ochre. The reflects 
are light ochre. The shadows are strengthened 
with brown pink and brown umber 

Oreen, — The ground for green is a light yellow 
green. The high lights are chrome or king's yel- 
low and a very littie Prussian blue. The middle 
tint should have more. Prussian,, and the shade 
tint is made of some of the middle tint, brown 
pink and more Prussian ; but the darkest shadows 
are brown pink and a little Prussian. 

jB/acA:«.— The best ground for black is light red 
for the lights, and Indian red and a little black 
for the shadows ; the finishing colors are—for the 
lights, black, white, and a little lake ; the middle 
tint has less white and more lake and black ; the 
shade tint is made of an equal quantity of lake 
and brown pink with a very little black. The 
method of painting black is different from that of 
other colors, for as in these the principal thing is 
to leave their litrhts clear and brillant, so in black 
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it it to keep the shadows dear and transparent. 
Therefore, begin with the shade tint and glaze 
over dl Uie shadows with it. Next lay in the 
darkest shadows with black and a little of the 
shade tint very correctly; after that fill up the 
whole breadth of lights with the middle tint only, 
all which shoold be done exactly to the character 
of the saUn, yelyet, cloth, &c., and then finish 
with Uie high lights. 

ON PAINTING BACK GROUNDS. 

Hie principal colors necessary for painting back 
grounds, as walls, bnildings, &c., are white, black, 
Indian red, light and brown ochre, Prussian blue, 
and burnt umber, from which the eight principal 
tints are made as follows : — 

1. Pearl. — Made of black, white, and a little 
Indian red. 

2. Lead,— Of black and white. 

3. Yellow. — Of a brown ochre and white. 

4. Olive. — Of light ochre Prussian blue, and white. 

5. Fleth color. — Of Indian red and white, mixed 
to a middle tint. 

6. Murrey. — Of Indian red, white, and a little 
black, mixed to a kind of purple of a middle tint. 

7. Stone Color. — Of white umber, black, and 
Indian red. 

8. Dark shade. — Of black and Indian red. 
Painting of back grounds is divided into two 

parts, the first lay and the finishing tints. In the 
first lay the student is to begin from the shadowed 
side of the head and paint die lights first. From 
thence go to the gradations and shadows, which 
should be done with a large tool of middling stiff, 
ness, very sparingly with the dark shade and 
white, a little changed with the colors that will 
give it more of the required hue. The dark and 
warm shadows should be laid before the colors 
that join them. 

The second part is to follow directly while the 
first lay is wet, with those tints that are most 
proper to' harmonize and finish with, beginning 
witn the Ught and heightening and finishing with 
warmer colors. From the lights the next step is 
to the gradations and shadows. The whole must 
then be blended and softened with a long large 
tool. Remember the tints will sink and lose a 
little of their strength and beauty in drying. All 
grounds, as walls, &c., should be finished at one 
painting, but if any alterations should be required 
they may be ghzed with a little of the dark shade 
and drying oil driven very bare. The dark shadows 
may likewise be strengthened and improved by 
glazing. . Rembrandt's grounds are rather brighter 
in the lights, and have more variety of tints than 
other painters. He understood the gradations in 
perfection, by mixing and breaking the first lay of 
colors so artfully, that they deceive in regard to 
their real strength. Vandycke's general method was 
to break the colors of the ground with those of the 
drapery. Curtains should be dead colored when we 
paint the ground, and should be done with clean 
colors, of a near hue to the intended curtain. The 
sky should be broke with the lead and the flesh tints. 
The murrey tint is of great use in the grounds of dis- 
tant objects, and the umber and dark shades in the 
near grounds. After all is painted go over the whole 
very lightly with the softener, as you did the 
grounds, which will make it look agreeably finished. 



CHEMICAL ACTION. 
(Bnumed from page 351. and ooMliuIid.; 
Br. 30. — Oatea formed from a Ltjttkf.—Pttt 
some damp ashes upon a hot fire, and a blue fiame 
will be seen playing upon the top of them, showing 
that the water has hem decomposed mto its two 
constituent gases, oxygen and hydrogen. The 
former goes to feed the fire, the ktter is liberated, 
and bums at the top. When water is decomposed 
by galvanism, both gases are obtained. 

Ex. 31. — Let nitric acid pass slowly through a 
red-hot earthenware tube, and it will be decom- 
posed — giving off oxygen gas, and nitrous oxyde 
gas; and thus here also two gases have been 
formed from a liquid. 

Ex. Z2.— Change of Temperature and Speeijic 
Gravity. — Mix together like measures of strong 
sulphuric acid and of water. The mixtoie will 
not only be less in quantity than the two sepa- 
rately, but the heat so great as to be above that of 
of boUing water. 

Note. — To show this in a satisfaetory manner m 
a lecture room, it is customary to employ a tube 
with a double globe, (as figured below.) To use 
it, fill the stem, and one bai| with strong snlpfanric 
acid, and the upper ball with water ; cork it, and 
turn it upside down. The diminution of volume 
when the water and add are thus mixed together 
will be seen in the tube. 




Ex. ZZ.—Two Pints may be less ?y» « Qttar/.- 
Into a quart measure put a pint of Jtoirits of wine, 
and upon this a pint of water ; stir tbV together, 
they will become warm, but not fill f>e measure. 

Ex. 34. — Clearing away qf Snovf^ ^'^j" 
Mix together equal parts of snow and Valt. The 
two wiU unite and form a liquid — f^^^ "**" 
either of the two before mixing. « 

Note.— S&lt is often sprinkled upoilsnow to 
clear the pathways, &c. So great a Ip^ree o 
cold is produced by the mixture, that if nl 
off immediately the brine that remains w^ 
trate the shoes, and chill the feet of the ^ 
infinitely more than the snow would have i 

Ex. Zb.— Change qf Color.— To a aof 
galls add a solution of sulphate of irc| 
nearly colorless, and black ink will be ' 
add some hydrochloric acid, the blacfl 
will disappear, and the solution become coil 
again. 

Ex. 36. — Make a very weak solution of sulpE 
of copper, and add to it liquid ammonia : it will 
become of a most beautiful blue color, such 
we see in the shop windows of the chemists. 

Ex. 37. - Change of Taste.— Svdphunc acid i 
the highest degree sour and corrosive — potassj 
an extremely nauseous alkaline taste. Mix 
together, and they will make the nearly tast 
sulphate of potass. 

Ex. ZS.— Change of Smell.— Nitric acid ha] 
most pungent odour, and liquid ammonia not 
so. Mix these together in such proportions t| 
they neutralize each other— a perfectly scentlj 
salt will be obtained, the nitrate of ammoiil 
Ammonia itself, though so pungent in odour, j 
formed from two scentless gases, hydrogen ail 
nitrogen. *** w 
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' JBSr. 39. — Pouod in a mortar, or rub together on 
• board, a small piece of lime, and an equal quan- 
tity of sal ammoniac. Thej will unite, and although 
separately Uiey have no scent, yet when combined 
a powerfiMdour of smelling salts will be given off. 
The above experiments exhibit chemical action 
under numerous of its phases, showing how dif- 
ferent are the causes wMch produce it, and at the 
same time how contradictory, and often unexpected, 
is the result of chemical combination and decompo. 
aition. An explanation of each operation would 
have been premature, and, except to the chemist, 
unintelligible, until the nature and peculiar charac- 
teristics of the chemical elements had been pointed 
out and compared ; they will then form a subject of 
^iture consideration. 

MAKING ARTIFICIAL MAGNETS. 
(Regumed from page 349. and emueluded.) 

HorsC'Shoe Magnett. — Horse-shoe magnets are 
those which have the form of a horse-shoe ; and 
this form is, generally speaking, the most convenient 
for use, and for the preservation of their magnetic 
power. In all experiments where a large weight is 
to be lifted, the horse-shoe magnet is indispensable ; 
and in consequence of the two poles being brought 
together, they may be substituted with great ad- 
vantage for magnetising steel bars by the method 
of double touch. 

In order to form a powerful magnetic battery, 
the best way is to unite a number of similar horse- 
shoe magnets, with their similar poles together, 
and to fix them firmly together in a case of copper 
or leather. The following is the method recom- 
mended and used by Professor Barlow:— He took 
bars of steel twelve inches long, and' having bent 
them into the horse -shoe shape, their leng3i was 
six inches, their breadth one inch at the curved 
part, and three-fourths of an inch at their extremi- 
ties, and their thickness one-fourth of an inch. 
I They were filed very nicely, so as to correspond 

and lie flatly upon each other. They were then 
drilled with three holes in each ; by means of 
screws passmg through these holes, nine horse- 
shoe bars were bound together. When the heads 
and ends of the screws were constructed, so as to 
leave the outer surfaces smooth, the mass of bars 
was filed as if they were one piece, and the surface 
made flat and smooth. When the bars were separated 
they were carefully hardened, so as not to warp, 
and when they had been well cleaned and rendered 
bright,, but not polished, they were magnetised 
separately in the following manner :— 

-\ 

it wib 
uch . 



When the two extremities of the bar arc connecced 
by a piece of soft iron, the magnetism may be 
developed in the two halves by Duhamel's method, 
as in the annexed figure ; or, following iEpinus, 
we may apply a strong magnet to each pole, and 
connect their extremities either with a piece of soft 
Ljron or another magnet, or we may apply two 
>r8e-8hoe magnets to each other, as in the annexed 
ire, uniting the poles which are to be of contrary 
^mee. 
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When the magnet or magnets are prepared in any 
of these ways, they are then to be magnetised with 
another horse-shoe magnet, by placing its north 
next to what is to be the south pole of one of the 
horse-shoe bars, and then carrying the moveable 
magnet round and round, but always in the same 
direction. In this way a very high degree of mag- 
netic virtue may be communicated to each of the 
nine bars. When this is 4one they are to be reuni- 
ted by the three screws, and their poles or extremi- 
ties connected by a piece of soft iron, or lifter , 
having at its middle a hook for suspending any 
weight. As the lifting power depends on the ac- 
curate contact of the poles of the magnets with the 
lifter, the extremities should, after hardening, be 
properly rubbed down with putty upon a flat sur- 
face. 

A magnet of this size and form was found by 
Professor Barlow to suspend forty -pounds ; but 
he afterwards found that a greater proportional 
power could be obtained by using bars that were 
long in comparison with their breadth. 

Profestor Barlow's Method, — The following 
method of making artificial magnets is both a simple 
and efficacious one, and has been practised success- 
fully by Professor Barlow. Having occasion for 
thirty-six magnets, twelve inches long, one and a 
fourth broad, and seven-sixteenths of an inch thick, 
he placed thirty-six bars of steel, of these dimen- 
sions on a table, so as to form a square, having 
nine bars on each side, the marked or north pole of 
each bar being in contact with the unmarked or 
south pole. At the angular points of the square 
the inner edges of the bars were brought into con- 
tact, and the external opening thus left was filled 
up by a piece of iron one inch and a quarter square 
and seven-sixteenths of an inch thick. The horse- 
shoe-magnet described in the preceding section was 
set upon one of the bars, so that its north pole 
was towards the unmarked end of the bar, and was 
then carried or rubbed along the four sides of the 
bars ; and the operation was continued till the horse- 
shoe magnet had gone twelve times round the 
square. Without removing the magnet, each bar 
was turned one by one, so as to turn their lower 
sides uppermost, and the horse-shoe magnet was 
made to rub along the four sides of the square 
other twelve times. The bars were then highly 
magnetised ; and the whole process did not occupy 
more than half an hour. 

KnighVs Method^ or Iron Taste Magnets,— KX- 
though the following method of making a magnetic 
paste has been given in almost every treatise on 
magnetism, and was kept a secret by its inventor, 
yet we have no distinct information that it has been 
found superior in any respect to steel as a vehicle 
of magnetism. Mr. Benjamin Wilson communi- 
cated the method to the Royal Society after the 
death of Mr. Knight. 

Having provided himself with a large quantity 
of clean filings of iron, Dr. Knight put them into 
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a tub thtt was more than one-third full of dean 
water ; he then, with great labour, worked the 
filings to and fro for many hours together, that the 
friction between the filings of iron by this treatment 
might break off such snudl parts as would remain 
suspended in the water for some time ; the ob- 
taining of which Tery small particles in sufficient 
Quantity, seemed to lum to be one of the principal 
oenderata in the experiment. The water being by 
this treatment rendered Tery muddy, he poured it 
into a clean earthen Tcssel, learbg the fiUngs be- 
hind ; and when the water had stood long enough 
to become clean, he poured it out carefully, without 
disturbing such of the iron sediment as still re- 
mained, which was now reduced to an almost im- 
palpable powder. This powder was afterwards re- 
mored into another Tessel, in order to dry it ; but 
as he had not obtained a proper quantity of it by 
this first step, he was obliged to repeat tiie process 
many times. Haying at last procured enough of 
this Tery fine powder, the next thing to be done 
was to make a paste of it, and that with some re- 
hicle which oould obtain a considerable quantity of 
the phlogistic principle. For this purpose he 
had recourse to linseed oil in preference to dl otiier 
fluids. With these two ingredients only he made 
a stiff paste, taking particular care to knead it well 
before be moulded it bto convenient shapes. Some- 
times, while the paste continued in its soft state, he 
would put the impression of a seal on sereral pieces, 
one of which is in the British Museum. This paste 
was then put upon wood, and sometimes on tiles, in 
order to bake or dry it before a moderate fire, at 
about a foot distance. The Doctor found that a 
moderate fire was most proper, because a gpreater 
degree of heat made the composition frequently 
crack in many places. 

*' The time necessary for baking this paste was 
generally five or six hours before it attained a 
sufficient degree of hardness. When that was done, 
and the several baked pieces were become cold, he 
gave them their magnetic virtue in any direction he 
pleased, by placing them between the extreme ends 
of his magazine of artificial magnets, for a few 
seconds or more, as he saw occasion. By this method 
the virtue they acquired was such, that when any 
one of these pieces was held between any of his best 
ten-guinea bars, with ite poles purposely inverted, 
it immediately of itself turned about to recover ite 
natural direction, which the force of these very 
powerful bars was not sufficient to counteract." 
After giving the preceding method, M. Biot remarks, 
that it consist in procuring a very fine powder of 
iron a little oxidated, all the particles of which he 
united by means of linseed oU, or any other sub- 
stance fitted to give them a proper degree of oxy- 
genation. *' V/hea this paste was magnetised," 
he continues, '* each particle of the powder became 
a small magnet, in which the development of the 
magnetism might be very powerful, on account of 
the suitable degree of coercive powder produced by 
the oxygenation ; and the homogeneity of this state 
in all the particles, as well as their extreme tenuity, 
might give to the whole system the most fovorable 
arrangemente for receiving a high degree of mag- 
netism." M. Biot conceives that a somewlmt 
analogous effect might be obtained by steel of an 
equal and homogeneous grain, the carbon giving a 
coercive power Wlc oxygen ; but he thinks that tiie 
paste is likely to form better magnets. He is of 
opinion also that some powerful natural magnete 
may owe their virtue to the union of similar qualities. 



Dr. Fothergin, who had seen Mr. Knighf s paste 
magnete in his own possession, says, that tiie mass 
had the appearance of a piece of black lead, thov^ 
less shining. He informs us also of a very remark- 
able fact, if it be true, that while tha poles of a 
natural loadstone, or of the hardest neel magnet, 
oould be changed, those of the paste magnete were 
immoveable. A small piece, of about ludf an inch 
square and one-fourth tldck, was powerfully magnetic 
though unarmed ; and ite poles could not be altered 
though it was placed between two of Mr. Knl^fs 
largest and most strongly impregnated magnetic bars. 

Conceiving that the powder whidi formed the 
basis of this paste was the black oxfde of jrofi, or 
martial Ethiopt, M. Cavallo has given the following 
receipt for imiteting natural magnete ; but he does 
not say that the magnete made by it are better 
than those of steeL " Take some martial Etluops re- 
duced into a very fine powder, or, which is more 
easily procured, hlaeh oxide qfiron, the seales which 
fall from red-hot iron when hammered, and are 
found abundantly in smiths' shops. Mix tids powder 
with drying linseed ofl, so as to form it mto a very 
stiff paste, and shape it in a mould so as to give it 
any form you require, whether of a terella, a human 
head, or any otl^r. This done, put it into a warm 
place for some weeks, and it will dry so as to be- 
come very hard ; then render it magnetic by the 
application of powerful magnete, and it will acquire 
a considerable power." 



ACTION AND RE-ACTION. 

From " Dr. Amott't Phytiet. 
" Action and re-action are equal and contrary^*' 
if a man in one boat pull at a rope attached to 
another the two boate will approach. If they be 
of equal size and load, they will both move at the 
same rate, in whichever of the boate the man may 
be ; and if tiiere be a difference in the sizes, and 
resistances, there will be a corresponding difference 
in the velocities, the smaller boat moving the fastest. 
A magnet and a piece of iron attract eadi otiier 
equally, whatever disproportion there is between 
the masses. If either be balanced in a scale, and 
the other be then brought within a certain distance 
beneath St, the very same counterpoise will be 
required to prevent their approach, whichever be 
in the scale. If the two were hanging near each 
other as pendulums, they would approach and meet ; 
but the little one would perform more of the journey 
in proportion to ite littleness. 

A man in a boat pulling a rope atteched to a large 
ship, seems only to move the boat : but he really 
moves the ship a little, for, supposing the resistance 
of the ship to be just a thousand times greater than 
that of the boat, a thousand men in a thousand 
boate, pulling simultaneoudy in the same manner, 
would make the ship meet them half way. 

A pound of lead and the earth attract each other 
with equal force, but that force makes the lead 
approach sixteen feet in a second towards the earth, 
while the contrary motion of the earth is of course 
as much less than this, as the earth is weightier than 
onepound,— and is therefore unnoticed. Speaking 
strictly, it is true, that even a feather falling lifte 
the earth towards it, and that a man jumping kicks 
the earth away. 

A spring unbending between two equal bodies, 
throws them off with equal velocity ; if between 
bodies of different magnitudes, the velocity of 
the smaller body is greater in proportion to ite 
smallness. 
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On firing a cannon, the gan recoils with even 
more motion or momentum in it than the ball has, 
for it suffers the re-action of the expelled gun- 
powder as well as of the ball ; but the momentum 
in tiie gun bdng diffused through a greater mass, 
the velocity is small and easily checked. 

The recoil of a light fowling piece will hurt the 
shoulder, if the piece be not held close to it. 

A ship in chase, by firing her bow guns, retards 
her motion $ by firing from her stem she quickens it. 

A ship firing a broadside, heels or inclines to the 
opposite side. 

A vessel of water sospended by a cord hangs 
perpendicularly : but if a hole be opened in one 
side, so as to idlow the water to jet out there, the 
vessel will be pushed to the other side by the re- 
action of the jet, and will so remain while it flows. 
If the hole be oblique, the vessel will constantly 
turn round. 

A vessel of water placed upon a floating piece 
of plank, and allowed to throw out a jet, as in the 
last case, moves the plank in the opposite direction. 

A steam-boat may be driven by making the 
engine pump or squirt water from the stem, 
instead of making it, as usual, move paddle-wheels. 
There is a loss of power however in this mode of 
applying it. 

A man floating in a small boat, and blowing 
strongly with a bellows towards the stem, pushes 
himself onwards with the same foi'ce with which 
the air issues from the bellows pipe. 

A sky-rocket ascends, because, after it is lighted, 
the lower part is always producing a large quantity 
of aeriform fluid, which, in expanding, presses 
not only on the air below, but also on the rocket 
above, and thus lifts it. The ascent is aided also 
by the recoil of the rocket f^om the part of its 
substance, which is constantly bursting downwards. 

He was a foolish man who thought he had 
found the means of commanding always a fair 
wind for his pleasure-boat, by erecting an immense 
bellows in the stem. The bellows and sails acted 
against each other, and there was no motion : 
indeed, in a perfect calm, there would be a little 
backward motion, because the sail would not 
catch all the wind from the bellows. 

A man supported on a floating plank by walk- 
ing towards one end of it gives it a motion in the 
direction opposite. 

A man using an oar, or a steam-engine taming 
paddle-wheels, advances exactly . widi the force 
that drives the water astem. 

A swimmer pressing the water downwards and 
backwards with his hands, is sent forwards and 
upwards with the same force, by the re -action of 
the water. 

And a bird flying, is upheld with exactly the force 
with which it strikes the air in the opposite direetion. 

A man pushing against the ground with a stick, 
may be considered as compressing a spring between 
the earth and the end of his stidc, which spring 
is therefore pushing him up as much as be pushes 
down ; and if, at the time, he were balanced in 
the scale of a weighing beam, he would find that 
he weighed just as much less as he were pressing 
with his stick. 

Thus an invalid, on a spring plank or chair, 
who by a trifling downward pressure of his hand 
on a staff or on a table, causes his body to rise and 
fall through a great range, and thus obtains the 
advantage of almost passive exercise, is really 
Kfdng himself while he presses downwards. 



When a boy cries, on knocking his head against 
a table or pane of glass, he is commonly told, and 
truly, that he has given as hard a blow as he has 
received ; although his philosophy probably look- 
ing chiefly to results, blames the table for his head 
hurt, and his head for the glass broken. 

The difference of momentum acquired in a fall 
of one foot, or of several, is well known : the cor- 
responding intensities of re-action are unpleasantly 
experienced by a man who uts down in an easy 
chair, or who, in sitting down where he supposed 
a chair to be, unexpectedly reaches the floor. 

What motion the wind has given to a ship, it 
has itself lost, that is to say, the ship has re-acted 
on the moving air ; as is seen wh^ one vessel is 
becalmed under the lee of another. 

When one billiard ball strikes directly another 
ball of equal size, it stops, and the second ball 
proceeds with the whole velocity which the first 
had — the action which imparts the new motion 
being equal to the re-action which destroys the 
old. Although the transference of motion in such 
a case seems to be instantaneous, the change is 
really progressive, and as follows. The approach- 
ing ball, a certain point of time, has just given 
half of its motion to the other equal ball, and if 
both were of soft clay, they would then proceed 
together with half the original velocity; but as 
they are elastic, the touching parts at tne moment 
supposed are compressed like a spring between 
the balls, and by then expanding, and exerting 
force equally both ways, they double the velocity 
of the foremost ball, and destroy altogether the 
motion of that behind. 

if a billiard-ball be propelled against the nearest 
one of a row of balls equal to itself, it comes to 
rest as in the last case described, while the farthest 
ball of the row darts off with its velocity,^ the 
intermediate balls having each received and trans- 
mitted the motion in a twinkling, without appear- 
ing themselves to move. 

As further illustrative of the troths, that action 
and re-action are equal and contrary, and that in 
every case of hard bodies striking each other, they 
may be regarded as compressing a very small 
strong spring between them, we may mention, 
tiiat when any elastic body, as a billiard-ball, 
strikes another body larger than itself, and re- 
bounds, it gives to that other, not only all the 
motion which it originally possessed, this being 
done at the moment when it comes to rest, but 
an additional quantity, equal to that with which 
it recoils — owing to the equal action in both direc- 
tions of the repulsions or spring which causes the 
recoil. When the difference of size between the 
bodies is very great, the returning velocity of the 
smaller is nearly as great as its advancing motion 
was, and thus it gives a momentum to the body 
stmck, nearly double of what it originally itself 
possessed. This phenomenon constitutes the paia- 
doxic^jL case of an effect being greater then its 
cause, and has led persons, imperfectly acquainted 
with the , subject, to seek from the principle, a 
perpeiuum mobile. A hammer on rebounding 
from an anvil has given a blow of nearly double 
the force which it had itself, for the anvil felt ita 
full original force while stopping it, and then, 
equally with itself, was affected by the repulsion 
whidi caused its return. 

Many other interesting facto might be adduced 
as examples of equal action and re-action, but 
these will suffice. 
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PROJECT FOE A QUICKER CONVEYANCE 

OP LETTERS. 
Lbt hi imagine a series of high pillars erected at 
frequent interrals, perhaps erery hundred feet» as 
nearly as possihle in a straight line between the two 
post towns. An iron or st^ wire of some tiiickness 
most be stretched oyer proper supports fixed on 
each of these pillars, and terminating at the end of 
every three or five miles, as may be found expedient, 
in a Tery strong support, by which it may be 
stretched. At Mch of these latter points a man 
ought to reside in a small station-house. A narrow 
cyUndrioal tin case, to contain the letters, might be 
suspended by two wheels rolling upon this wire ; — 
these might be so oonstmoted as to enable them to 
pass unimpeded by the fixed supports of the wire. 
An endless wire of much smaller size must pass orer 
two drums, one at each end. This wire should be sup- 
ported on rollers fixed to the suppolts of the great 
wire, and a little below it. With this arrangement 
there would be two branches of the smaller wire 
always accompanying the larger one ; and the at- 
tendant at either station ought, by turning the 
drum, cause these two branches of the small wire to 
move with great velocity in opposite directions. In 
order to convey the cylinder which contains Hie 
letters, it would be necessary to attadi it by a string, 
or by a catch, to either of the brandies of the smal- 
ler wire. Hius it would be conveyed speedily to 
the next station, where it would be removed by 
the next attendant to the commencement of the next 
wire, and thus transmitted on. Itis unnecessary to 
enter into the details which this, or any similar plan, 
would require. These difficulties are obvious ; but 
if these were overcome, it would present many ad- 
vantages beside velocity ; for if an attendant reside 
at each station, the additional expense of having two 
or three deliveries of letters every day, and even of 
sending expresses at any moment, would be com- 
papatively trifling ; and it is not impossible that the 
stretched wire might itself be available for a species 
of telegrapMe communications still more rapid. 

Perhaps if the steeples of churches, properly 
selected, were made use of in connecting them with 
a fiBW intermediate stations with some great central 
building, as, for instance, with the top of St. Paul's, 
and if a similar apparatus were placed on the top of 
each steeple, and a man to work it during the day, 
it might be possible to diminish the expense of the 
twopenny-post, and make deliveries every half hour 
over the greater part of the metropolis. — Babbage^t 
'* Economy qf Machinery and Mamtfacturcn.^* 



CALORIC FROM WATER. 
It is known that a mixture of two parts of oxygen 
gas, and of one of hydrogen, Tthe initial tempera- 
ture being communicated to it,) will inflame, and 
develope sufficient caloric to bum the diamond. It 
is also known, that, by means of a voltaic battery, 
to each pole of which is united a thread of platina, 
the electric fluid, being forced to enter a glass tube 
full of water, produces a developement of gas in 
both the ends of the tube ; that connected with the 
negative pole, being hydrogen gas, and double in 
quantity to tiiat produced by tiie posititive pole, 
which is oxygen. Now, the query is, may not an 
apparatus, similar to that of the voltaic pile, or some 
other mechanism be found, which, acting on a mass 
of water, may decompose it ; and may not the oxy- 



gen and hydrogen gas, thus disengaged, be collected 
in immense receivers ; some (those for the hydrogen 
gas) double the size of the others, (for the oxygon 
gas) ; thus procuring for any one, economically, and 
at will, in any part of the earth, volumes of com- 
bustible materials, and eminently calorific ? 

TELESCOPE AND MICROSCOPE. 

To the Editor. 
SiK. — On the wrapper of Part X, of the ** Maga- 
zine of Science,'* in reply to a correspondent, you 
observe,^** you cannot make the same instrument 
serve as a microscope and a telescope also." Now, 
Sir, as the image of an ob]ect viewed by a tele- 
scope is formed in the tube, at the focus of the ob- 
ject glass, more or less perfect, according to the 
goodness of the object glass, which image being 
magnified by the eye glasses, — the eye glasses may, 
therelbre, be made use of as a microscope, in a 
very effectual and pleasing way, for any transparent 
objects, such as the cuttings of wood, wings of flies, 
small insects, &c. &c., which I shall here endeavour 
to Ao^ : and be it observed, that the eye glasses 
in the best telescopes are so constructed with re- 
spect to their curves, foci, distan c es, &c. as to make 
it a magnifying power of the best possible construc- 
tion, consequently the best for rendering objects 
viewed by it distinct. 

The mode I have adapted for using the eye glasses 
of my telescope as a microscope is as follows : — 

The instrument is a one and a half foot telescope 
with three brass slides ; unscrew the two first brass 
slides at the end of the second tube, make an aper- 
ture on each side of it, exabtly opposite each other, 
and close to the lower eye glass, of the exact size of 
the ivory slide. Put the slide into the aperture so 
that the object shall be exactly in the oentre of the 
eye glass ; put up the brass slide of the tube, so as 
to keep the ivory slider in its proper position ; look 
through the eye tube up at the light from a window, 
not at the sun, which is too strong a light to be 
borne, or look at the flame of a candle, at some 
little distance from it, draw out the eye tube to its 
proper focal distance from the object, till you see it 
distinctly, you will then have a very pleasing distinct 
magnified view of the object, more so than in most 
of the compound microscopes, than which it is 
much more easily managed at all times, the latter 
requiring more adjustments, and also the light of 
the sun when in use. It does not, of course, an- 
swer for opaque objects. 

If the eye tube is to be constructed, as they 
generally are, that the two first eye glasses draw out 
from the two second, if they are partly drawn out 
and retained in that position, the magnifying power 
b increased, the foc£d distance being shortened. 

If the ivory slides are made sufficiently thick, so 
as to admit of two thin bits of glass, instead of talc, 
it is much better, clearer, free from scratches, veins, 
&c., and, in the latter case, a rim of fine wire may 
be inserted between the two glasses, so as to admit 
of minute insects being inserted between them, with- 
out killing or injuring the insects. 

I am. Sir, yours, &c. c. m. h. 
Chamumtk, Dorset, Feb. lUh. 1840. 

[Note, — The above must be considered a toy, 
rather than a scientific instrument. Our corres- 
ponded may, if he pleases, cut holes in telescope 
tubes, but we strongly advise our other friends t& ^ 
refrain from doing so. — kd.] N£ ' 



London.— I'rirtAi) 1>y D. Francis. 6, White Horse Lane. Miie ^.nd.— Published by W BftiiTAiN, 11, PateraovterRow. 
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To the Editor. 
8ni.^Findiiig thtt your Magaiine gi^et full leope 
to the pleasing science of Electricitj, I send the 
following nevr experiments, presoming that thej 
will be acceptable to some of your readers. 

p. WAOSTAVF. 

The following experiments depend chiefly upon 
the oonstniction of a wheel, called *' The Vertical 
Ditcharffing Wheel,** which is as follows : — A B is 
m piece of light, close-grained wood, i an inch 
tiiick, 4i inches diameter. Eight holes are bored 
in the circumference, f of an inch deep, 3-16ths 
wide, in which are fixed eight stems of solid glass, 
3i inches long : on the other end of the stems are 
cemented hollow brass balls. Fix the wheel either 
•rertically, as in the drawing, Fig. 1, or else hori- 
zontally, in either case free to moTe round on its 
centre, and with little friction. To put the wheel in 
ttotion> get two quart Leyden jars, with covers and 
balls. Charge the jar P at the positiTe conductor, 
and the jar N at the negative. Set them so, that 
"tiie balls of the wheel will just pass the balls of the 
jars. Give the wheel a trifling impulse with the 
finger ; the ball F is attracted by P — ^it receives a 
spark — ^is then repelled, and moves on until it is 
attracted by N, when if gives a spark— is again 
<arepelled — so that each ball is twice attracted^and 
twice repelled, in each revolution. The velocity 
increases, and continues until the power of the 
«lectricity is not greater than the resistance it meets 
with. If the table is not a conductor, m wire or 
«hain must be laid between the jars. 

In the above it is to be supposed, that the wheel 
is fixed to a wire, which runs down a hole bored in 
the upright part of the stand C, and resting at the 
lower end upon a plug of brass, driven into the 
stand at D, or it may be inserted into the bottom 
•of the stand. The reason of this adjustment, 
which it will be seen is not neoeessary for the suocesi 
«f the experiment, is that the wheel may be re- 
moved at pleasure, and another substituted. 

2%« Horizontal Discharging WheeL — ^In the 
Wench " Dictionnaire Methodique," is one repre- 
sented exactly similar to the above, but working 
horizontally, and this, though perhaps not such an 
imposing experiment, is more successful, as the 
ftiction of its action is generally less, working as it 
•does upon a fine point. 

Fig 2 exhibits a wheel of this description. The 
central portion is of hard wood, with the^ wire 
wluch is to bear it below, and four short brass tubes, 
{there may be any number,) into eaoh of which a 
solid glass rod is inserted, bearing a ball with 
figure at its outer extremity. Upon the same 
principle as before, each ball is alternately attracted 
4md repelled, when placed in a proper position 
between the charged jars. Many modifications of 
these experiments may be made, all of them sub- 
servient to amusement. For example — the vertical 
wheel may represent a windmill, a water mill, a 
tread mill, a train of wheel-work, or may work a 
pasteboard model of a pump. The horizontal 
wheel may, by carrying round with it a clapper, 
strike a set of bells, properly arranged, and for 
many other purposes, wluch will readily suggest 
themselves to th« ingenious. Though be it observed, 
that for some of these it is requisite that the ma- 
chine should be kept in motion, that the jars may 
never lose except a small portion of their charge ; 
for it will be found that it is the intensity of the 
\ ^Mrge which influences the degree of attraction 



and rqmlsion, and not quantity ; thus with a large 
battery, weakly charged, the experiments will not 
succeed, but with small jars fiilly charged, tbe 
success is certain. 

Wheels of the above description will also act when 
made, placed properly between the prime conductor 
and the ground, so that each ball in the revolution 
of the wheel may convey downwards a small portion 
of fluid. And still more rapid will be their motion 
if placed between two balls ; placed the one on the 
negative, the other on the positive conductors of a 
machine in action. 



PHENOMENA OF SPRINGS. 
Etebt one is femiliar with the fact, that certain 
porous soib, such as loose sand and gravel, absorb 
water with rapidity ; and that the ground com. 
posed of them soon dries up after heavy showers. 
If a well be sunk in such soils, we often penetrate 
to considerable depths before we meet with water ; 
but this is usually found on our approaching the 
lower parts of the formation, where it rests on 
some impervious bed ; for here the water^ unable 
to make its way downwards in a direct line, 
accumulates as in a reservoir, and is ready to ooze 
out into any opening which may be made, in the 
same manner as we see the salt water flow into, 
and fill, any hollow which we dig in the sands of 
the shore at low tide. 

The facility with which water can percolate 
loose and gravelly soUs is clearly illustrated by 
the effect of the tid^ in the Thames between 
Richmond and London. The river, in this part 
of its course, flows through a bed of gravel over- 
lying clay, and the porous superstratum is alter- 
nately saturated by the water of the Thames as 
the tide rises, and , then drained again to the dis- 
tance of several hundred feet from the banks when 
the tide falls, so the wells in this tract regularly 
ebb and flow. 

If the transmission of water through a porous 
medium be so rapid, we cannot be surprised that 
springs should be thrown out on the side of a 
hill, where the upper set of strata consist of chalk, 
sand, or other retentive soils. The only difficulty, 
indeed, is to explain why the water does not ooze 
out everywhere al(mg the line of junction of the 
two formations, so as to form one continuous land- 
soak, instead of a few springs only, and these far 
distant from each other. The principal cause of 
this concentration of the waters at a few points 
isj first, the frequency of rents and fissures which 
act as natural drains ; secondly, the existence of 
inequalities in the upper surface of the imperme- 
able stratum, which lead the water, as valleys do 
on the external surface of a country, into certain 
low levels and channels. 

That the generality of springs owe their supply 
to the atmosphere is evident from this, that they 
become languid, or entirely cease to flow, after 
long droughts, and are again replenished after a 
continuance of rain. Many of them are probably 
indebted for the constancy and uniformity of thek 
volume to the great extent of the subterranean 
reservoirs with which they communicate, and the 
time required for these to empty themselves by 
percolation. Such a gradual and regulated dis- 
charge is exhibited, though in a less perfect degree, 
in every great lake which is not sensibly affected 
in its level by sudden showers, but only slightly 
niaed ; fo tiiat its channel of effluz, initead oit 
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being like the bed of a torrent, k enabled to cany 
off tbe iorplus water gradoallf. 

Much light has been thrown, of late jeKn, on 
the theory of ** Artesian wells/' so called because 
the method has long been known and practised in 
Artoii ; and it is now demonstrated that there are 
sheets, and, in some places, currents of fresh 
water* at yarious depths in the earth. The in- 
atrument employed in excavating these wells is a 
large auger, and the cavity bored is usually from 
three to four inches in diameter. If a hard rock 
is met with, it is first triturated by an iron rod, 
and the materials, being thus reduced to small 
fragments, or powder, are readily extracted. To 
hinder the sides of the well from fidUng in, as 
also to prevent the spreading of the asoendiog water 
In the surounding soil, a jointed pipe is introduced, 
formed of wood in Artois, but in other- countries 
more commonly of metaL It frequently happens, 
that after passing through hundred of feet of re- 
tentive soils, a water-bearing stratum is at length 
pierced, when the fluid immediately ascends to 
the surface and flows over. The first rush of tiie 
water up the tube is often violent, so that for a 
time the water plays like a fountain, and then, 
sinking, continues to flow over tranquilly, or 
sometimes remains stationary at a certain depth 
below the orifice of the welL This q>outi]ig of the 
water in the first instance is probably owing to the 
disengagement of air and carbonic acid gas, for 
both of these have been seen to bubble up with 
the water. 

At Sheemess, at the moutii of the Thames, a 

well was bored on a low tongue of land near the 

lea, through 300 feet of the blue day of London, 

below which a bed of sand and pebbles was entered, 

belonging, doubtless, to the plastic clay formation : 

when this stratum was pierced, the water bucst up 

with impetuosity, and filled the weU. By anotiier 

perforation at the same place, the water was found 

at the depth of 328 feet, below the surface elay ; 

it first rose rapidly to the height of 189 feet, and 

then, in the course of a few hours, ascended to an 

elevation of eight feet above the level of the 

ground. In 1824, a well was dug at Fulham, near 

the Thames, at the Bishop of London's, to the 

depth of 317 feet, which, after traversing the 

tertiary strata, was continued through 67 feet of 

ehalk. The water immediately rose to tl^ sarfsce, 

and the discharge was above 50 gallons per 

minute. In the garden of the Horticultural 

Society at Chiswick, the borings passed through 

19 feet of gravel, 242 of clay and loam, and 67 

feet of cludk, and the water then rose to the surfsee 

from a depth of 329 feet. At the Duke of 

Northumberland's above Chiswick, the borings were 

carried to the extraordinary depth of 620 feet, so 

as to enter the chalk, when a considerable volume 

of water was obtained* which rose four feet above 

the surface of the ground. In a well of Mr. Brooks, 

at Hammersmith, the rush of water from a depth 

of 360 feet was so great, as to inundate several 

buildings and do considerable damage; and at 

Tooting, a sufficient stream was obtsined to turn 

a wheel, and raise the water to the uppor stories 

of the houses. In the last of three wells bored 

through the chalk, at Tours, to the depth of several 

hundred feet, the water rose thirty-two feet above 

the level of the soil, and the discharge amounted 

to three hundred cubic yards of water every 

twenty-four hours. 

fizcavations have been made in the same way to the 



depth of eight hundred, and even twelve hundred 
feet in France, (the latter at Toulouse), and with- 
out success. A similar failure was experienced in 
1830, in boring at Calcutta, to the depth of more 
then 150 feet, through the alluvial day and sands 
of Bengal. Mr. Briggs, the British consul in 
Egypt, obtained water between Cairo and Sues, in 
a ofdcareoua sand, at the depth of tlirty feet ; but 
it did not rise in the well, The geologicad structure 
of the Sahara is supposed by M*. Rozet, to fevor 
the prospect of a supply of water from Artesian 
wells, as the parched sands on the outskirts of the 
desert rest on a substratum of argillaceous marL 

Among the causes of the firilure of Attesiaii 
wells, we may mention those numerous rents and 
faults, which abound in some rocks, and the deep^ 
ravines and valleys by which many countries are 
traversed ; for, when these natural lines of drain- 
age exist, there remauu a small quantity only oT 
water to escape by artifidal issues. We are also- 
liable to be baffled by the great thickness dther of 
porous or impervious strata, or by the dip of the 
beds, which may carry off the waters from adjoin- 
ing high lands, to some trough in an opposite 
direction; as when the borings are made at the 
foot of an escapement where the strata incline in- 
wards, or in a direction opposito to the fece of 
the cliffs. 

The mere distance of hills or mountains need 
not discourage us from making trials; for Hm 
waters which fall on these Ydf^tsr lands readily 
penetrate to great depths through highly inclined 
or vertical strata, or through the fissures of shattered 
rocks, and after flowing for a great distance, must 
re-ascend, and be brought up again by other 
fissures, so as to approach the surfece in die lower 
country. Here they may be concealed beneatl^ 
a covering of undisturbed horisontal beds, whidi 
it may be necessary to pierce in order to reach 
them. It should be remembered, that the course 
of waters flowing under ground bean but a remote 
resemblance to that of rivers on the surface, there 
being in the one case, a constant descent from a 
higher to a lower level from the source of the 
stream to the sea; whereas, in the other, the 
water may at one time sink far below the level of 
the ocean, and afterwards rise again high above it. 
Among other curious facts ascertained by aid of 
the borer, it is proved, that in strata of differsnl 
ages and compositions Uiere are often open passagee 
by which the subterranean waters circulate. ThuSy 
at St. Ouen, in France, five distinct sheets of water 
were intersected in a well, and from each of these 
a supply obtained. In the third water-bearing 
stratum, at the depth of 150 feet, a cavity waa 
found in which the borer fell suddenly about a 
foot, and thence the water ascended in great 
volume. The same felling of the instrument, aa 
in a hollow space, has been remarked in England 
and other countries. At Tours, in 1830, a well 
was perforated quite through the chalk, when the 
water suddenly brought up from the depth of 364 
feet a great quantity of fine sand, with much 
vegetable matter and shells. Branches of a thorn 
several inches long, much blackened by their stay 
in the water, were recognised, as also &e stems of 
marsh plants, and some of their roots which were 
still wUte, together mih, the seeds of the same, in 
a state of preservation which showed that ihtj 
had not remained more than three or four months 
in the water. Among the seeds were those of the 
march plant Giaium uUffinontm ; and among the 
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•belli, afresh water species {PlanorbU marginahu) 
and some land species, as HiUx rotundaia and 
H. airiata. M. Dnjardin, who, with others, ob- 
serred this phenomenon, supposes that the waters 
had flowed from some Tsllejs of Aurergne or the 
YiTsrais since the preceding autnmn. 

An analogous phenomenon is recorded at Riemke, 
near Bochum in Westphalia, where the water of 
an Artesian well brought up, from a depth of 156 
feet, sereral small fish, three or four inches long, 
the nearest streams in the country being at the 
distance of some leagues. 

In both cases it is erident that water had pene- 
trated to great depths, not simply by filtering 
through a porous mass, for then it would have left 
behind the shells, fish, and fragments of plants, 
but by flowing through some open channels in the 
earth. Such examples may suggest the idea that 
the leaky beds of iiTers are often the feeders of 
springs. 

^OmfiiMMd on page 894.; 



EUDIOMETERS. 
To ascertain the exact proportions in which gases 
combine with each other, and the accurate 
measurement and chemical properties of their 
combinations, it is necessary to use one of the 
instruments called eudiometers, the most effectiTe 
and conyenient of which is that of Dr. Ure. 
It consists of a glass syphon, with legs nearly of 
equal length, open and slightly fimnel-shaped at 
one extremity, and hermetically sealed and fur- 
nished with platina detonating wires at the other. 
The sealed leg is graduated by introducing suc- 
oessiyely equal weights of mercury from a glass 
measure ; 7 oz. and 66 grs. troy occupy the space 
of a cubic inch, and Z4^ grains represent one- 
hundredth of that Tolume. To use this instrument 
it is filled with mercury, and inverted in the 
pneumatic trough; a convenient quantity of the 
gaseous mixture is introduced, and having applied 
a finger to tiie orifice, the tube is removed and 
inverted so as to transfer the gas to the sealed leg, 
where its quantity is very accurately measured. 
We then pour a portion of the mercury from the 
open end of the tube, so as to leave a space of 
about two inches, and closing the aperture with 
the thumb, detonate by the electric spark ; the 
indttded portion of the air acts as a spring, and 
on withdrawing the thumb, the change of bidk is 
read oiT, having previously added mercury, so as to 
bring it to a levd in both legs of the syphon ; any 
liquid or solid that is required may then be passed 
up into the closed end, for the analysis of the 
residuary gas. 




Note, — In using the eudiometer there ought not 
to be exploded at the same time a greater volume 
of gas than a sixth part of the capacity of the 
detonating vessel, because of the great increase 
of volume of the gases at the moment of their 
union; as is evident by the scattering of water, 



if oxygen and hydrogen are fired under it ; the 
distance to which the cork of the electrical can- 
non is carried, &c 



GILDING. 
(Bnumtd fnm yag$ 167.; 
To Gild Leather,— In order to impress gilt 
figures, letters, and other marks upon leather, as 
on the covers of books, edgings for doors, &c. the 
leatiier must first be dusted over with very finely 
powdered yellow rosin, or mastic gum. The iron 
tools or stamps are now arranged on a rack before a 
clear fire, so as to be well heated, without becoming 
led hot. If the tools are Mtera thej have an alpha- 
betical arrangement on the rack. Each letter or 
stamp must be tried as to its heat, by imprinting its 
marks on the raw side of a piece of waste leather. 
A little practice will enable the workman to judge 
of the heat. The tool is now to be pressed down- 
wards on the gold leaf; which will of course be 
indented, and show the figure imprinted on it. The 
next letter or stamp is now to be taken and stamped 
in like manner and so on with the others ; talung 
care to keep the letters in an even line with each 
other, like those in a book. By this operation the 
resin is melted ; consequently the gold adheres to 
the leather: the superfluous gold may then be 
rubbed off by a cloth; the gilded impressions 
remaining on the leather. In this, as in every 
other operation, adroitness-is acquired by practice. 
The cloth alluded to should be slightly greasy, 
to retain the gold wiped off ; otherwise there will 
be a great waste in a few months,) the cloth will 
thus be soon completely saturated or loaded witb 
the gold. When this is the case, these dotiis are 
generally sold to the refiners, who bum them and 
recover the gold. Some of these afford so much 
gold by burning, as to be worth from a guinea to a 
guinea and a half. 

To Giid Writinge, Drawinffe, Sfc, on Faper w 
PorcAfiMii/.-^Letters written on vellum or paper 
are gilded in three ways : in the first, a little sise is 
mixed with the ink, and the letters are written as 
usual ; when they are dry a slight degree of sticki- 
ness is produced by breathing on them, upon 
which the gold leaf is immediately applied, and by 
a little pressure may be made to adhere with suffi- 
cient firmness. In the second method, some white 
lead or chalk is ground up with strong size, and the 
letters are made* with this by means of a brush : 
when the mixture is ahnost dry, the gold leaf may 
be laid on, and afterwards burnished. The last 
method is to mix up some gold powder with size, 
and to form the letters of this by means of a brush. 
It is supposed that this latter method was that used 
by the monks in illuminating their missals, psalters, 
and rubrics. 

To Qild the Edgee qf Paper.-^The edges of the 
leaves of books and letter paper are gilded whilst 
in a horizontal position in the book-binder's 
press, by first applying a composition formed of 
tour parts of Armenian bole, and one of candied 
sugar, ground together with water to a proper 
oonsistenoe, and laid on by a brush with the white 
of an egg. This coating, when nearly dry, is 
smoothed by the burnisher; which is genendly a 
crooked piece of agate, very smooth, and fixed in 
a handle. It is then slightly moistened by a sponge 
dipped in clean water, and squeezed in the hand^ 
The gold leaf is now taken up on a piece of Cottr|«jfl, 
from the leathern cushion, and applied oli| ^^ 
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moittened forfiioe. When dry, it is to be barniihed 
by mbbiog the agate OTer it repeatedly from end to 
end, taking care not to wonnd the surface by the 
point of the burnisher. A piece of silk or India 
paper is usually interposed between the gold and 
the burnisher. 

Cotton wool is generally used by book-binders to 
take the leaf up from the cushion ; being the best 
adapted for the purpose on acount of its pUabUity, 
•moothness, softness, and slight moistness. 

Oil Gilding on FTooif.— The wood must first be 
corered, or primed, by two or three coatings of 
boiled linseed oil and carbonate of lead, in order to 
fill up the pores, and conceal the irregularities of 
the surface, oo(»sioned by the veins in the wood. 
When the priming is quite dry, a thin coat of gold- 
tize must be laid on. This is prepared by grind- 
ing together some red oxide of lead with the tldckest 
drying oil that can be procured, and the older the 
better, that it may work freely : it is to be mixed, 
pravioualy to being used, with a little oil of turpen- 
tine, till it is brought to a proper consistence. 
If the gold-size it good, it will be sufficiently dry 
in two hours, more or less, to allow the artist to 
proceed to the last part of the process, which is 
leaf of gold is spread on a cu^on (formed by 
few folds of flannel secured on a piece of wood, about 
eight inches square, by a tight coTcring of leather), 
and is cut into strips of a proper size by a blunt 
pallet knife ; each strip being then taken upon the 
point of a fine brush, is applied to the part intended 
to be gilded, and is then gently pressed down by a 
ball of soft cotton ; the gold immediately adheres 
to the sticky surfece of the size, and after a few 
minutes, the dexterous application of a large camel's 
hair brush sweeps away the loose particles of the 
gold leaf without disturbing the rest. In a day or 
two the size will be completely dried, and the 
(^eratloo will be finished. 

The advantages of this method of gilding are, 
that it is very simple, very durable, and not readUy 
iignred by changes of weather, even when exposed 
to the open air ; and when soUed it may be cleaned 
by a little warm water and a soft brush ; its chief 
employment is in out-door work. Its disadvantage 
is, that it cannot be burnished, and therefore wants 
the high Instee produced by the fbUowing method. 
To Gild by BumUkmg, — ^This operation it 
diiefly performed on picture firames, mouldings, 
headings, and fine stucco work. The surface to be 
gilt must be carefully covered with a strong size, 
made by boiling down pieces of white leather, or 
clippings of parchment, till they are reduced to a 
stiff jelly; this coating being dried, two or three 
more must be applied, consisting of the same size, 
mixed with fine Peris plaster or washed chalk; 
when a sufficient number of layers have been put 
on, varying according to the nature of the work, 
the ap^ieadon of the gold. For this purpose, a 
ud the whole is become quite dry, a moderately 
thick layer must be applied, composed of size and 
Armenian bole, or yellow oxide of lead ; while this 
last is yet moist, the gold leaf is to be puton in the 
usual manner ; it will immediately adhere on being 
presaed by the cotton ball, and before the size b 
beoome perfectly dry, those parts which are in- 
tended to be tiie most brilliant are to be ^tarefnlly 
boraished by an agate or dog's tooth fixed in a 
handle. 

In order to save the labour of burnishing, it is 

a common, but bad practice, slightly to burnish 

\ the brilliant parts, and to deaden the rest by draw- 



ing a brush over them dipped in size ; the required 
contrast betwen the polidied and the unpolished 
gold is indeed thus obtained ; but the generid effect 
is much inferior to that produced in the reg^ular way, 
and the smallest drop of water falling on the sized 
part occasions a stain. This kind of gilding can 
only be applied on in-door work ; as rain, and even 
a considerable degree of dampness, will occasion 
the gold to peel off. - When dirty, it may be cleaned 
by a soft brush, with hot spirits of wine, or oil of 
turpentine. 

To Gild Copper, 8^. by Amalgam.-^ Immerse a 
very dean bright piece of copper in a diluted so- 
lution of nitrate of mercury. By the affinity of 
copper for nitric acid, the mercury will be pre- 
cipitated ; now spread the amalgam of gold rather 
thinly over the coat of mercury just given to the 
copper. This coat unites with the amalgam, but 
of course will remain on the copper. Now place 
the piece or pieces so operated on in a clean oven 
or furnace, where there is no smoke. If the heat 
is a little greater than 66 degrees, the mercury of 
the amalgam will be volatilised, and the copper will 
be beauttfnlly gilt. 

In the large way of gilding, the furnaces are so 
contrived that the volatilised mercury is again con- 
densed, and preserved for ftirther use, so that there 
is no loss in the operation. There is also a con- 
trivance by which the volatile particles of mercury 
are prevented from injuring the gilders. 

7b Gild 5/ee/.— Pour some of the ettiereal solution 
of gold into a wine glass, and dip therein the blade 
of a new pen-knife, lancet, or razor ; withdraw the 
instrument, and allow the ether to evaporate. The 
blade will be found to be covered by a very beautiful 
coat of gold. A clean rag, or small piece of very 
dry sponge, may be dipped in the ether, and used to 
moisten Sie blade, with the same result. 

In this case there is no occasion to pour the 
liquid into a glass, which must undoubtedly lose by 
evaporation ; but the rag or sponge may be moisten- 
ed by it, by applying either to the mouth of the 
phial. This coating of gold will remain on the 
steel for a great length of time, and will preserve 
it from rusting. 

This is the way in which swords and other 
cutlery are ornamented. Lancets too are in this 
way gilded with great advantage, to secure them 
firom rust. 

To heighten the color of Yellow Gold.-* 
6 oz. saltpetre. 
2 oz. copperas. 
1 oz. white vitriol* and 
1 oz. alum. 

If it be wanted redder, a small portion of blue 
vitriol must be added. These are to be well mixed, 
and dissolved in water as the color is wanted. 

To heighten the color of Green Gold. 
I oz. 10 dwts. saltpetre. 
1 oz. 4dwts. sal ammoniac. ' 

I oz. 4 dwts. Roman vitriol, and 
18 dwts. verdigris. 
Mix them well together, and dissolve a portion in 
water, as occasion requires. 

The work must be dipped in these compositions, 
applied to a proper heat to bum them off, and then 
quenched in water or vinegar. 

TO'heighien the color qfBed Gold,^ 
To 4 oz. melted yellow wax, add 

\\ oz. red ochre in fine powder, 

H oz. verdigris, calcined till it jield no fimie8,and 

i oz. caldn^ borax. 
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It it VMotmuj to caldne the TerdigrU, or elae, 
by tiie heat applied in bnrnini; the wax, the vinegar 
beoomea ao concentrated at to corrode the gnrfacesr 
and make it appear raeckled. 

To Hparaie Ooidfrom GiU Copper and Silver. — 
Apply a solution of borax, in water, to the gilt 
eornoe, with a fine bmsh, and sprinkle oyer it some 
fine powdered snlphnr. Make tiie piece red hot, 
and mmich it in water. The gold may be easily 
wiped off with a loratoh bmsh, and lecorered by 
terting it with lead. 

Ghjd is taken from tiie smikoe of silTcr by 
spreading orer it a paste, made of powdered sid 
ammoniac, with aqna fortis, and heating it till the 
matter smokes, and is nearly dry ; whsn the gold 
may be separated by nibbing it with a sa^tch 
bmsh* 



CLIMATE OF LONDON. 

It is a circomstance not, perhiq|>s, generally known, 
that the temperature of tiie air in the metropolis 
is raised by the artificial sources of heat existing in 
it, no less tiian two degrees on the annual mesn 
above that of its immediate Tidnity. Mr. Howard, 
in his work on << Climate," has fully established 
tiiis fact, by a comparison of a long series of ob- 
servations, made at Plaistow, Stratford, and Tot- 
tenham Green, (all within five miles of London,) 
with those made at the apartments of the Boyal 
Society in London, and periodically recorded in tht 
** Philosophical Transactkms." His explanation 
of the causes of this difference is simple and oon- 
vincing. ** Whoever," he says, ** has passed his 
hand over the surface of a glass hive, whether in 
summer or winter, will have perceived how much 
the bodies of the collected multitude of bees are 
capable of heating the place that contains them. 
But the proportion of heat, which is induced in a 
city by the population, must be far less considerable 
than tiiat emanation from fires, the greater part of 
which are kept up for the very purpose of pre- 
venting the sensation attending the escape of heat 
from our bodies, a temperature equal to that of 
spring is hence maintained in the depth of winter, 
in the included part of the atmosphere, which as it 
escapes from the houses is constantly renewed; 
another and more considerable portion of heated 
air is constantly poured into the common mass from 
the chimnies— to which, lastly, we have to add the 
heat diffused in all directions from the foundries, 
breweries, steam engines, and other manufactories, 
and culinary fires. When we consider that all these 
artificial sources of heat, with the exception of the 
domestic fires, continue in full operation throughout 
the summer, it should seem, that the excess of the 
London temperature must be still greater in June 
than it is in January, but the fact is otherwise. 
The excess of the city temperature is greater in 
winter, and at that period seems to belong entirely 
to the night, which average 3*710 degrees warmer 
than the country, while the heat of the days, 
owii^, without doubt, to the interception of a por- 
tion of the solar rays, by a constant veil of smoke, 
frdls, on a mean of years, about a third of a degree 
short of that in the open plains." 

STEEL. 
Stbbl is a compound of iron and carbon. The 
furnace in which iron is converted into steel, has 
the form of a large oven, or arch, terminating in a 



vent at the top. The floor of this oven is flat and 
level. Immediately under it there is a large 
arched fire-place, with grates, which runs quite 
across from one side to the otiier, so as to bmye 
two doors for putting in the fael from the ontnde 
of the building. A number of vents, or flues, pass 
from the fire-place, to different parts oi the floor 
of the oven, and throw up tiicir flame into it, so as 
to heat all parts of it equally. In the oven itself 
there are two large and long cases or boxes, b«dlt 
of good fire stone; and in these boxes the bars of 
iron are regularly stratified with charcoal powder, 
ten or twelve tons of iron befaig put in at once,. 
and the box is covered on the top with a bed of 
sand. The heat is kept up, so that the boxes and 
all their contents are red hot for eight or ten days. 
A bar is then drawn out and *i»«minft«^ . and if it 
be found then sufficiently converted into sted, the 
fire is withdrawn and the oven allowed to cool. 
This process is called eementaiiom. The baia of 
steel formed in this way are raised, in many parts, 
into small blisters, obviously by a gas evoliml in 
the interior of the bar, which had pushed iq>, by 
ite elasticity, a film of the metaL On this aceount 
the steel made by this process is usually ealled 
blistered steel. The bars of blistered sted are 
heated to redness, and drawn out into smaller bars 
by means of a hammer, driven by water or steam, 
and striking with great rapidity. This hammer is 
called a tiltiuff hammer, on which account, the 
small bars foraged by it are called tilted Heel. 
When the bars are broken in pieces and welded 
repeatedly, and then drawn out into bars, they 
acquire the name of Germau or shear steel. Steel 
of cementation, however carefully made, is never 
quite equable in its texture ; but it is rendered 
quite so by fusing it m a crucible, and then caatbg 
it into bars. Thus treated it is called catt steel. 
When steel is to be cast, it is made by cemenfea^ 
tion m the usual way, cmly the process is carried 
lomewhat farther, so as to give the steel a whiter 
color. It is then broken into small pieces, and 
put into a crucible of excellent fire day, after 
which the mouth of the crudble is filled up with 
vitrefiable sand, to prevent the sted firom being 
oxidised by the action of the air. The crudble 
is exposed for five or six hours to the most intense 
heat that can be raised, by which the sted is 
brought into a state of perfect fiuion. It is then 
cast into parallelopipeds about a foot and a half in 
length. To fuse one ton of sted, about twenty 
tons of coals are expended, which aocounte for 
the high price of cast sted, when compared with 
that of iron, or even of common sted. Every 
time that cast sted is mdted, it loses some of its 
characteristic properties ; and two or three fusions 
render it quite useless for the purposes for whidi 
it is intended. It has recently been proved that 
the steel of which the Damascus blades were made, 
and which was sted from Goksonda, owed the 
peculiarity which these blades have of showing a 
curious waving texture on the surfiice, when treated 
with a dilute add, to their consisting of two 
different compounds of iron and carbon, which 
have separate during cooling. It is east sted 
in which the process is carried farther than 
usud and which is cooled slowly ; both common 
sted and cast sted are formed, which separate 
during the dow c(K>ling. The sted is rendered 
black by the add, while the cast iron remdns 
white. This kind of sted can only be hammered 
at a heat above that of cherry-red. 
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The specific gravity of good blistered steel is 
7*823. When this steel is heated to redness, and 
suddenlj plonged into cold water, its specific 
gravity is reduced to 7*747. The specific gravity 
of a piece of cast steel, while soft, is 7*82$ but 
when hardened by heating red hot, and plunging 
it into cold water, it is reduced to 7*7532. Hence 
it appears, that when steel is hardened, its bulk 
increases. The color of steel is whiter than that of 
iron. Its texture is granular, and not hackly, 
Uke that of iron. The fracture is whitish grey, 
and much smoother than the fracture of iron. It 
is much harder and more rigid than iron ; nor can it be 
so much softened by heat without losing its tena- 
city and flying in pieces under the hammer. It re- 
quires more attention to forge it well, than to forge 
iron ; yet it is by its touglmess and capability of 
being drawn out in bars, that good steel is dis- 
tinguished from bad. Steel is more readily broken 
by bending it than iron. If it be heated to redness, 
and then plunged into cold water, it becomes 
exceedingly hard, so as to be able to cut or make 
an impression upon most other bodies. But, when 
iron is treated in the same way, its hardness is not 
in the least increased. When a drop of nitric 
acid is let fall upon a smooth surface of steel, and 
allowed to remain on it for a few minutes, and 
tiien washed off with water, it leaves a black 
spot; whereas the spot left by nitric acid on iron, 
is wbitish green. Dr. Thompson gives the 
following as the composition of cast steel : — 



Iron • • • •' 
Carbmi, with some silicon 



99 
I 

100 



The natural steel or German eteelt is an impure 
and variable kind of steel, procured firom cast 
iron, or obtained at once firom the ore. It has the 
property of being easily welded, either to iron or 
to itself. Its grain is unequally granular, some- 
times even fibrous ; its color is usually blue ; it is 
easily forged ; it is requires a strong heat to temper 
it, and it then acquires only a middling hardness. 
When forged repeatedly, it does not pass into 
iron so easily as the other kinds. The natural 
steel yielded by cast iron, manufactured in the 
refining houses, is known by the general name 
of fiimaee steel ; and that which has only been 
once treated with a refining furnace, is particularly 
called rough steel, and is frequently very unequally 
converted into steel. The best cast iron for the 
purpose of making natural steel, is that obtained 
from the brown hsematite. or from the sparry iron 
ore. White cast iron does not yield steel, unless 
its charge of carbon is increased, either by stirring 
the melted metal with a long pole, and keeping it 
mdteda long time, that it may absorb charcoal 
from the lining of the furnace, or by melting it 
with dark colored iron. Black cast iron yields a 
bad, brittle steel, unless the excess of carbon 
that it contains is either burnt away, or it is mixed 
with finery cinder. The cast iron to be converted 
into steel ii then melted in blast furnaces, and 
tueatod neariy tiie same as if it were to be refined 
into iron bar, only the blast is weaker ; the bellows 
instead of being directed so as to throw the wind 
upon the surface of the melted metal, is placed 
nearly horizontally; the melted metal is kept 
cxivered ^th slag, and is not disturbed by stirring. 
"When the iron is judged to be sufficiently refined, 
and ia grown solid, it is withdrawn from the 



AHsaoe and forged. The natural steel made directly^ 
from the above mentioned ores, in waaSl blast 
fomaces, is a good steel for pkmghs and simiUnr 
mfiftiimwii ; the bsst of it is exceUent for saws and 
cutlery. The most esteemed steel of this kind 
oomes from Gennany, and is made in Stiita. 
It is usually sold in chests or bsnrds, two and 
a half or three foot long. 



ENAMELLING. 
The art of enamelling consists in the application of 
a smooth coasting of vitrified matter to a bright po- 
lished metallic surface. It is, therefore, a kind of 
varnish made of glass, and melted upon the sub- 
stance to which it is applied, affording a fine uni- 
form ground for an infinite variety of ornaments^ 
which are also fixed on by heat. 

The general principles on which enamelling is 
founded, are, on the whole, very simple; but 
perhaps, there is none of all the chemico-mechanical 
arts which requires, for the finer parts, a greater 
degree of practical skill and dexterity, and of pa- 
tient and accurate attention to minute processes. 
The concealment observed by those who profess 
this art, is proportioned to the difficulty of acquiring 
it; the chemist must, therefore, content himself 
with the general principles of enamelling, and with 
tiie detaU of those particulars that are commonly 
known. 

Though the term enamelling is usually confined 
to the ornamental glazing of metallic surfaces, it 
strictiy applies to the glazing of pottery or porce- 
lain, the difference being only, that in the latter, 
tiie surfBice is of baked clay. WiUi r^;ard to the 
composition of colored enamels, (which are all 
tinged by different metallic oxides,) a very general 
account of the substances used wiU suffice. 

The only metals that are enamelled are gold and 
copper; and with the latter the opaque enamels, 
only, are used. Where the enamel is transparent 
and colored, the metal chosen should not only have 
its surfiice unalterable, when folly red-hot, but also 
be in no degree chemically altered by the close con- 
tact of melted glass, containing an abundance of 
some kind of metallic oxide. This is the chief rea- 
son why colored enamelling on silver ui imprac- 
ticable, tiiough tiie brilliance of its surfeu^e is not 
impaired by mere heat ; for if an enamel made 
yellow with oxide of lead, or antimony, be laid on 
the surface of bright silver, and be kept melted on 
it for a certdn time, the silver and the enamel act 
on each odier so powerfully, that the color soon 
changes from a yellow to an orange, and lastiy to 
a dirty olive. Copper is equally altered by the* 
colored enamels, so that gold is the only metal 
which can bear the long contact of the colored 
glasses at a full red heat, without being altered by 
tiiem. 

Enamel far Dial Plates,~-The simplest kind 
of enamel is that fine v^te opaque glass, which is 
applied to the dial plates of watches. The process 
of laying on v^ch is as follows : — ^A piece of thin 
sheet copper, hammered to the requisite convexity, 
is first accurately cut out, a hole drilled in the 
middle for the axis of tiie hands, and both the sur- 
faces made perfectiy bright with a brush. 

A small rim is then made round the circumference, 
with a thin brass band rismg a little above the level, 
and a similar rim round the margin of the central 
hole. The use of these is to confine the enamel 
when in fusion, and to keep the edges of the plate 
quite neat and even. The substance of the enamel 



Digitized by 



v^oogle 



MAGAZINE OF SCIENCE. 



384 



if • fine white opaque glen ; fhii is bought in lump 
bj the flBameDen, and is i&rst broken cbwn witii a 
hammer, then ground to a powder sofficientlj finOf 
with some water, in an agate mortar ; the snper- 
ftioas water being then poured off, the pnlrerised 
enamel remains of about the ooosistenoe of wetted 
■and, and is spread very erenlj orer the surfiioe of 
the copper-plate. In most enamellings, and espe- 
oiaUy on this, it is necessary also to counter-enamel 
the under concave surfiioe of the copper-plate, to 
prevent its being drawn out of its true sh^pe, by the 
unequal shrinking of the metal, and enamel, on 
ooolhig. For this kind of work, the eonnter-enamel 
is only about the half the thidmess on the condave, 
as on the convex side. For flat platos, the thickr 
neu is the same on both sides. 

Hie plate, covered with the moist enamel pow- 
der, is warmed and thoroughly dried, then gently 
set upon a thin earthen ring, that supports it only 
by touching the outer rim, and put gradually into 
the red hot muffle of the enameller's fiimace. This 
furnace is constructed somewhat like the assay ftur- 
nace, but the upper part alone of the muflle is much 
heated, and some peculiarities are observed in the 
ctmstruction, to enable the artist to govern the fire 
more accurately. 

Hie precise degree of heat to be given here, as in 
an enamelling, is that at which the particles of the 
enamel run together into an uniform pasty consis- 
tence, and extend themselves evenly, showing a fine 
polished hot; carefolly avoiding, on the other 
hand, so great a heat as would endanger the melting 
of the thin metallic plate. When the enamel is thus 
seen to tweat dtmmt as it were, to an uniform glosiy 
glazing, tiie piece is gradually withdrawn and cooled. 
Secind Coating with JDMHon Marht, — ^A second 
coating of enamel is then laid on, and fired as be- 
fore ; but this time, the finest powder of enamel is 
taken, or that which remains suspended in thevrash- 
ings. It is then ready to receive tiie figures and 
division marks, which are made of a black enamel, 
ground in an agate mortar, to a most impalpable 
powder, worked up, on a pallet, with oil of lavrader, 
and laid on with an extremely fine hair brush. The 
plate is then stoved to eviqporate the essenrial oil, 
and the figure is burnt in, as befiDre. Polishing 
with tripoli, and minuter parts of the process, need 
not be here described. 

If the enamel be chipped off a dial plate, (which 
may be done with the utmost ease, by bending it 
backwards and forwards, as the adhesion between the 
metal and enamel are slight,) the part immediately 
in contact vrith the copper, will be found deeply and 
nearly uniformly browned, which shows how unfit 
corner alone would be for the transparent enamels, 
llie regulation of the fire appears to be the most 
difficult ^ aU the parts of this nice process, par- 
ticularly in the fine enamelling of gold for orna- 
mental purposes, for designs, minii^ures, and the 
like ; where three, four, or sometimes five separate 
firings are required. If the heat is too low, the 
enamel does not spread and vitrify a9 it ought; if 
too high, it may be enongh to melt the metal itself, 
whose fusing point is but a small step above that of 
the enamel ; or else, (what is an equal mortification 
to the artist,) the ddicate figures laid on with so 
much care and judgement, melt down in a moment ; 
and the piece exhibits only a confused assemblage, of 
Imes, and firagments of designs. 

{Continued on page 897.) 



MISCELLANIES. 
Shining Oerman Biaeking.'^Bnak in pieces a 
cake of white wax, and put it in a tin tube, or any 
earthen vessel ; pour over it as much oil of turpen- 
tine as will quite cover it, and for twenty-four hours, 
let it be closely covered up. In this time, the wax 
will be found dissolved to a paste, which is then to 
be mixed with as much real ivory black, in fine 
powder, as is necessary to give the entire composi- 
tion a very black color. When it is vranted for use, 
take a littte of it out, on the point of a knife, and 
rub it into the leather of the boots, shoes, &c., vrith 
a brush, which will cause the ettiereal spirit of the 
oil to evaporate, leaving the wax on the snr&ce of 
the leather, quite firm, black, and glossy. Should 
the composition get dry, stir in a Uttie firesh oil of 
turpentine. 

Bxeellent BlaeMng.'^Vrorj black, ground fine, 
4 ounces ; treacle, 2 ounces ; vinegar, f of a pint ; 
spermaceti oil, a tea-spoonfiil. If the-ingredients 
are of the best qualities, this blacking wiH be found 
exceedingly good. Mix the oil vrith the black first, 
then add the treacle, and lastiy the vinegar. 

7b remove a Hard Coating or Crutt from GUm 
and Porcelain Veeeele. — It often happens that glass 
yesselB, used as pots for flowers and other purposes, 
receive an unsightiy deposit or crust, hard to be re- • 
moved by scouring or rubbing. — The best method 
to take it off, is to wash it witii a littie dilute muri- 
atic acid. This acts upon it and loosens ityery 
speedily.— ^/ovrita/ dee Connaieeancee Ueuellee. 

Oerman Razor^hone. — This is universally known 
throughout Europe, and generally esteemed as the 
best whet-stone for all kinds of the finer description 
of cutlery. It is obtained from the slate mountains 
in the neighbourhood of Ratisbon, where it occurs 
in the form of a yellow vein running virtually into 
the blue slate, sometimes not more than an inch in 
thickness, and varying to twelve and sometimes 
eighteen inches, ftom whence it is quarried, and 
tl^ sawed into thin slabs, which are usually ce- 
mented into a similar slab of the slate, to serve as a 
support, and in that state sold for use. That which 
is obtained from the lowest part of the vein is es- 
teemed the best, and termed old rock. — Mr. R. 
Knight, in TVoitf. Society qfArte, 

Substitute fir India Ink, — ^Boil in water, some 
parchment or pieces of fine gloves, until it is reduced 
to a paste. Apply to its surfiice while still warm, a 
porcelain dish which has been held over a smoking 
lamp : the lamp black which adheres to it, will be- 
come detached and mingle with the paste or glue.^- 
Repeat the operation until the composition has ac- 
quired the requisite color. It is not necessary to 
grind it. It flows as freely from the pencil as India 
ink, and has the same transparency 



QUERIES. 

175— What is th«re in the Jnioe of the lemon, &c., which, 
used as sympathetic ink, causes it to appear dark when 
scorched hy fire ? 

176— Can ventriloquism be acquired? and, if so. how? 
Antwered on page 396. 

177— How is paper emboesed ? Jintwered on page 414 

178— What is the ground nut, and how can oil be extracted 
from it ? Amweredon page 414 

179— How is black lead prepared for pencils ? Anneerei 
onpageAXA. 

180— What U the cause of ignition, of heat, and of ndia- 
tionofheat? 

181 — How does nitrate of soda act when used as a maannr. 
and what quantity per, acre is most beneficial? Amwena 
onpage^A 
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PHRENOLOGY. 

Wb have some hetitation in admitting papers on 
fhif subject, believing it scarcely- to come within our 
»rovinoe. A single paper, or two, however, upon 
its more general principles, and the situation of the 
Tarious organs, may not be wholly without their 
use, as conveying a general idea of ^e matter ; and 
enabling our country subscribers, who may never 
have studied Phrenology, to form a slight acquaint- 
ance with the opinions of its advocates. In doing 
80, however, we wish it to be understood, that we 
give no opinion of our own. In £u^, the enumera- 
tion of the various organs, which our present cuts 
display, and the latter part of this account explains 
the use of, are, for the most part, copied from a 
work by George Combe, entitled ** The Constitution 
of Man." 

The system of Phrenology is concisely this : — 
Man is known to have a body, the object of our 
senses ; and a mind of which we know nothing but 
by its effects. This mind is endowed with an unde- 
termined number of propensities, sentiments, and 
faculties — each of which has appropriated to its 
service a limited portion of the brain, by which it 
acts, and which is therefore called its organ ; the 
surface of the brain is unequal in proportion to the 
greater or less developement of these organs ; the 
skull covers the brain, in most cases as closely as 
one coat of an onion covers another, consequently 
tlie same inequalities must be apparent on the out- 
side of the cranium as exist on the external surface 
of the brain; and, lastly, by a proper attention 
to those elevations, protuberances, embossments, 
bumps, knobs, or excrescences, as fhey have been 
differently denominated, we may soon become as 
fimiiliar with the mind as we are with the body. 

According to I%renology the human faculties are 
the following : — the organs are double, each faculty 
having two, lying in corresponding situations of the 
hemispheres of the brain. The numbers appended 
to each organ correspond to the numbers on the 
illustrative cuts. 

Order 1. FEELINGS. 

Genus I. PROPENSITIES— Cotwwion to Man 

with the Lower AnimaU, 

ThB LoYB of LlFB. 

Appbtitb for, Food. — Usee, . Nutrition.— 
Abueee : Gluttony and drunkenness. 

1. Amatiybnbss. — Produces sexual love. 

2. Philopbogbnitivbnbss. — Uses: Affection for 

young and tender beings.— ^ditfe* .* Pampering 
and spoiling children. 

3. CoNCBNTRATiYENBSS.— r/«ef : It givcs the 

desire of permanence in place, and renders per- 
manent emotions and ideas in the mind. — 
Abuses : Aversion to move abroad ; morbid 
dwelling on internal emotions and ideas, to the 
neglect of external impressions. 

4. Adhbsivbness. — Uses: Attachment; friend- 

ship and society result from it. — Abuses : Chm- 
ship for improper objects, attachment to worth- 
less individuals. It is generally strong in 



5. CoJ^^TiYBNESs. — Uses: Couragc to meet dan- 
goHoid overcome difficulties, tendency to op- 
pose and attack whatever requires opposition, 
and to resist unjust encroachments. — Abuses : 
Love of contention, and tendency to provoke 
and assault. This feeling obviously adapts man 
fn a »orldin which danger and difficulty abound. 



6. DB8TRT7cnYBNB88. — Usss : Desfre to destroy 

noxious objects, and to kiU for food. It is very 
discemable in canuvorous animals.— ^wet; 
Cruelty, murder, desire to torment, tendency 
to passion, rage, and harshness and severity in 
speech and writmg. This feeling places man 
in harmony with death and destruction, which 
are woven into the system of sublunary ereation; 

7. Sbcrbtiybnbss. — Uses : Tendenej to restrain 

within the mind the various emotions and ideas 
that involuntarily present themselves, until the 
judgment has approved of giving them utter- 
ance ; it is simply the propensity to conceal, 
and is an ingredient in prudence. — Abuses: 
Cunning, deceit, duplicity, and lying. 

8. AcauisiTiYBNBss. — Uses: Desire to possess, 

and tendency to accumulate articles of utility, 
to provide against want. — Abuses : Inordinate 
desire of property, selfishness, avarice, theft. 

9. CoNSTRUCTiVBNBSS. — Usss : Dcsirc to build 

and construct works of art. — Abuses : Con- 
struction of engines to injure or destroy, and 
fabrication of objects to deceive mankind. 

Genus II. SENTIMENTS. 

I. Sentiments common to Man with the Lower 
Animals, 

10. Sblf-Estbem.— rr«M : Self-respect, self-inte- 
rest, love of independence, personal dignity.— 
Abuses: Pride, disdain, overweening conceit, 
excessive selfishness, love of dominion, 

11. LoYB OF Approbation. — Uses: Desire of the 
esteem of others, love of praise, desire of fame 
or glory. — Abuses : Vanity, ambition, thirst for 
praise independently of praise-worthiness. 

12. Cautiousnbss.- ^«e« ; It gives origin to the 
sentiment of fear, the desire to shun danger, and 
circumspection ; and it is an ingredient in pru- 
dence. — Abuses : Excessive timidity, poltroon- 
ery, unfounded apprehensions, despondency, 
melancholy. 

13. Bbnbvolencb.— Uses : Desire of happiness o* 
others^ universal charity, mildness of disposi- 
tion, and a lively sympathy with the enjoyment 
of all animated beings. — Abuses: Profusion, 
injurious indulgence of the appetites and fan- 
cies of others, prodigality, facility of temper. 

II. Sentiments proper to Man, 

14. Vbneration. — Uses: Tendency to venerate or 
respect whatever is great and good ; gives ori- 
gin to religious adoration. — Abuses : Senseless 

. respect for unworthy objects consecrated by time 
or situation, love of antiquated customs, abject 
subserviency to persons in authority, supersti- 
tious awe. 

15. Firmness. — Uses: Determination, preseve- 
ranoe, steadiness of purpose. — Abuses: Stub- 
bornness, infatuation, tenacity in evil. 

16. CoNScxENTiousNBSS. — Usss : It givcs origin to 
the sentiment of justice, or respect for the rights 
of others, openness to conviction, the love of truth. 
'—Abuses: Scrupulous adherence to noxious 
principles when ignorantly embraced, excessive 
refinement in the yiews of duty and obligation, 
excess in remorse or self-condemnation. 

17. HoPB. — Uses: Tendency to expect future good; 
it cherishes faith. — Abuses : Credulity with re- 
spect to the attainment of what is desired, 
absurd expectations of felicity not founded on 
reason. 
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18. WoNDBE. — U»e8 : The denre of novelty ; ad- 
miration of the new, the unexpected, the grand, 
the wonderftd, and extraordinary. — Abuses: 
LoTe of the marvellouB and occult ; senseless 
astonishment ; belief in false miracles, in pro- 
digies, magic, ghosts, and other supernatural 
absurdities. — Note. Veneration, Hope, and 
Wonder, combined, give the tendency to re- 
ligion ; their abuses produce superstition. 

19. Idbalitt. — Uses: Love of the beautiful and 
splendid, desire of excellence, poetic feeling. — 
Abuses : Extravagance and absurd enthusiasm, 
preference of the showy and glaring to the solid 
and useful, a tendency to dwell in the regions 
of fancy, and to neglect the duties of life. 

20. Wit— Gives the feeling of the ludicrous, and 
disposes to mirth. 

21. Imitation — Copies the manners, gestures, and 
actions of others, and appearances in nature 
generally. 

Order 11. INTELLECTUAL FACULTIES. 
Genus I. EXTERNAL SENSES. 



FEELiN6,or Touch 

Tastb 

Smbll 

Hearing 

SlOHT 



Uses: To bring man into com- 
munication with external ob- 
jects, and to enable him to 
enjoy them. — Abuses .• Ex- 
cessive indulgences in the plea- 
^sures arising from the senses, 
to the extent of impairing 
bodily health, and debili- 
tating or deteriorating the 
^ mind. 

Genus U. KNOWING FACULTIES, WHICH 
PERCEIVE THE EXISTENCE AND 
QUALITIES OF EXTERNAL OBJECTS. 

22. Individuality— Takes cognizance of exist- 
ence and simple facts. 

23. Form — Renders man observant of form. * 

24. Size— Gives tiie idea of space, and enables us 
to appreciate dimension and distance. 

25. Weight — Communicates the perception of 
momentum, weight, and resistance; and aids 
equilibrium. 

26. Coloring — Gives perception of colors and 
their harmonies. 

Genus III. KNOWING FACULTIES, WHICH 
PERCEIVE THE RELATIONS OF EX- 
TERNAL OBJECTS. 

27. Locality — Gives the idea of relative position. 

28. Number— Gives the talent for calculation. 

29. Order — Communicates the love of physical 
arrangement. 

30. Eventuality — ^Takes cognizance of occur- 
rences or events. 

31. Ti:iE — Gives rise to ^ e perception of duration. 

32. Tune — The sense '^ Melody and Harmony 
arises from it. 

33. Language— Glv^ facility irf acquiring a know- 
ledge of arbitrr , signs to express thoughts, 
readiness in th^ use of them, and the power of 
inventing and recollecting them. 

Genus IV. REFLECTING FACULTIES, 
WHICH COMPARE, JUDGE, AND DIS- 
CRIMINATE. 

34. Comparison— Gives the power of discovering 
analogies, resemblances, and differences. 

35. Causality — ^Traces the dependencies of phe- 
nomena, and the i elation of cause and effect. 



BROMINE. 

This singular substance, tot described in the 
Annates de Chim. et Physique, for August, 1826, 
was discovered by M. Balard, of Montpelier. Bro- 
mine is usually obtained from the uncrystallizable 
residue of sea-water, commonly called bittern; a 
current of chlorine is passed through this liquid, 
which immediately gives it an orange tint, in conse- 
quence of the evolution of bromine from its combi- 
nations ; a portion of sulphuric ether is then shaken 
up with it, which, as it separates upon the surfoce, 
is found to have abstracted the bromine, and ac- 
quired a reddish-brown tint. The ethereal solution 
is agitated with solution of potassa, by which bro- 
mate of potassa and bromide of potassium are 
formed, and the whole being evaporated to dryness^ 
and exposed to a dull-red heat, leaves bromide <j/^ 
potassium. The solution of this salt is decomposed 
by passing chlorine into it, or by mixing it with a 
strong solution of chlorine ; chloride of potassium 
is formed, and the bromine, being volatile, may be 
separated by distillation, and condensed in a receiver 
cooled by ice. 

Bromine probably exists in sea-water in the state 
of hydrobromate of magnesia, but its relative pro- 
portion must be exceedingly minute. One hundred 
pounds of sea-weed taken up at Trieste, afforded, 
by M. Balard's process, 5 grains of bromide of 
sodium =3 '3 grains of bromine. It would appear , 
that in the sea- water at Trieste, the bromine is un- 
accompanied by any iodine ; and the same is the 
case, according to M. Hermbstadt, with the waters 
of the Dead Sea. In the water of the Mediterranean, 
on the contrary, iodine is always found with bromine. 
It is most readily recognized by evaporating the 
water, so as to separate all its more ordinary un- 
crystallizable contents, reducmg the remainder to a 
very small bulk, and dropping in a concentrated so- 
lution of chlorine. In the absence of iodine, which 
may be detected by starch, the appearance of a 
yellow tint announces bromine. It has thus been 
discovered, not only in the waters of the ocean, but 
in certain salt springs, in the ashes of marine plants, 
and in those of some marine animals. 

At common temperatures and pressures bromine 
is a deep reddish brown liquid, of a peculiarly 
suffocating and disagreeable odour, whence its name 
(from jSpu/jixof, graveolentia.) Its specific gravity is 
about 3. It emits a brownish red vapour at common 
temperatures, and boils rapidly at 116 degrees. At 
a temperature somewhat below degrees it congeals 
into a brittie solid. It is a non-conductor of elec- 
tricity, and appears in the voltaic circuit at tiie 
positive pole. It suffers no change by transmission 
through red-hot tubes, and cannot, by any known 
process, be resolved into simpler forms of matter. 
It dissolves sparingly in water, and forms under 
certain circumstances a definite hydrate^ which, 
according to Lowig, (Poggendorf s-4nna/«i xiv. 114,) 
is obtained by exposing bromine with a smaU 
quantity of water to a temperature of 32 degrees ; 
red octoedral crystals of the hydrate of bromine are 
then deposited, which continue permanent at the 
temperature of 50 degrees. At a higher tempera- 
ture they decompose into a liquid bromine and aque- 
ous solution of it. The hydrate is also obtained by 
passing the vapour of bromine through a moistened 
tube cooled nearly to the freezing point. Bromine 
dissolves in alccdiol ; and more abundantiy in ether. 
It destroys vegetable colors. When a burning 
taper is immersed into its vapour it is speedily 
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extingiiithed, the flame preykmaty aegnmlng a green 
andral tint Phoaphorua apontaneonaly inflamea 
in ita yapoor ; tan and antimon j alao bom in it ; 
and it oombinea with potaaaium with ezploaiye 
violence. Its action on alkaline aolntiona will be 
found analagooa to that of chloride and iodine. It 
ataina the akin of a yellow color ; acta with energy 
upon moat Tegetable and animal aubatanoea and ia 
fatal to animal life ; a single drop placed upon the 
beak of a bird immediately killed it Hie apedi&c 
gravity of its vapour haa not been correctly deter- 
mined* but its equivalent number appeara, from 
Beneliua's analyaia of bromide of ailver, to be about 
78, which ought also to express its spedlic gravity 
in vapour compared with hydrogen. The denai^ 
of ita vapour compared to air, will, therefore, be 
about 5.4, and 100 cubical incbea ahould wdgh 
about 168 grains. Hie alcoholic aoln t ioii of bro- 
mine, and the bromide of aodiuin are occaaionaHy 
uaed in medicine ; and {from ita powerAil aotkm there 
can be no doubt that it muat contribute to tiie medi- 
cinal virtnea of the mineral waters in whidiit edata. 
Bromine and Oxygen, — Bromie Acid, One 
compound only of bromine and oxygen has aa yet 
been diacovered, namely, the ^nmite acid, Bromie 
acid ia obtained by the decon^poaition of a aolution 
of bromate qf biyta by sulphuric add : sulphate 
of baryta is predp^ated, and a aolution of bromio 
acid ia obtahied, which may be concentrated by 
alow evaporation ; at a high temperature it is partly 
decomposed, so that it cannot be obtained anhy- 
droua. It ii sour, inodorous, and first reddens, 
and then destroys the blue of litmus. It is partially 
decomposed by concentrated sulphuric acid, but not 
by nitric add. It ia decomposed by sulphuric add, 
by sulphuretted hydrogen, and by hydriodic and 
hydrochloric adds. From the analysis of bromate 
of potaaaa thero can be no doubt that the bromie 
add is analogous in composition with chloric and 
iodic adds, and that it oonsiata of 

Bromine .. 1 .. 78 .. 66.1 
Oxygen .. 5 .. 40 .. 33.9 
Chloride qf Bromine, — By passing chlorine 
through brondne, and condenaing the vapoura at a 
low temperaturo, a reddish yellow fluid b obtained, 
having a penetrating odour and disagreeable taste. 
It ia very fluid and volatile, emitting ^llow vapours; 
it dissolves in water, and the aolution destroys ve- 
getable colora : it would appear, therefon, not to 
decompoae water. Chlorine decompoaea moat of the 
compounda of bromine, and hence is uaeftd aa a 
-^Hmt of its presence. "When dropped, for instamoe, 
into a weak solution of bromide of potaaaium, or of 
sodium, the evolution of bromine ia manifested by 
the deep yellow color that ia produced, and by the 
odour of the vspour of bromine. 

Iodide qf Bromine. — Iodine* and bromine proba- 
Uy combine in two proportions, but the compounda 
have not been analyxed. In certain proportioiia, 
probably one proportional of iodine and one of 
bromine, a aolid body ia obtahied, whidi yidda 
reddish brown vapoura when heated, and theae 
readily condense into arboreacent crystala. A further 
addition of bromine dissolves these, forming a 
dark-cobred liquid, aoluble in water possened 
of bleaching qualitiea, and yielding brcmudea and 
iodidea with the alkalies. 



MAKING PRINTERS' ROLLERS. 
To eight pounds of transparent' glne, add aa much 
rain or river water as will just cover it ; and occa- 



aionaHy stir it during seven ord^faonra. Aftar 
standing for twenty-four houra, ai^ all the water is 
ahaorbed, aubmit it to tiie action of heat, in a water 
bath, (that is, surrounded by water, as glue is 
generally heated), and the glue will soon be &solf- 
ed. Remove it from the fire aa soon m froth is aeoi 
to riae ; and mix with it aeven pounds of mdasMs, 
wliidi has been previoualy made tolerably hot : sUr 
the compodtion wdl together, in the water-badi, 
over the fire, but without sufleiing it to boiL Afto* 
being thua expoaed to the heat for half an hour, 
and frequently wdl stirred, it should be withdrawn 
from over the fire, and allowed to cool for a diort 
time, previous to pouring it into a cylindrical mould, 
made of tin, tinned ahe^iron, or copper, having a 
wooden cylinder previoualy s u pp o rted in iti centre^ 
by meana of its end-pivota or gudgeons. 

After remaining in the mould at leaat d^ or ten 
houra in winter, and a longer time in aummer, the 
roller is to be taken out of tiie mould, by meana of 
a cord frstaned to one of the gudgeons, and paaaed 
over a atrong pulley fixed to the celling ; but care 
must ahraya be taken that the cylinder ia drawn out 
alowly from tiie mould. 

Old rollera are re-cast in the same mann^ ; first 
taking care to waah tiiem with a strong alkdine ley, 
and ibdding a smaU quantity of water and molaaaea. 
The beat mode, however, of making use of the 
old compodtion, is, by mixing it wi& some new, 
made of two pounda of glue, and four pounda of 
molasses. 



HYACINTHS BLOSSOMING UNDER 
WATER. 

Of late yean it has been common in the London 
seed shops, to observe hyacinth glaaaea with the 
plants inverted, the flower appearing expanded in 
the water, where the roota uaauaDy are, and the 
bulb and roota being contained in a amall pot of 
soil, and resting on the orifice of the glaaa. lliis 
ii not shown with mudi effect in water glaasas of 
the ordinary sixe, but when glasses are made twice 
or thrice the usud size, the efi^ is more striking ; 
though it is merely the same tiling on a larger acate. 
Somrtimea a glasa appeara with one inverted plant, 
with its flowen ftiUy expanded in water, and another 
plant directly over it, growing erect, with ita flow- 
era folly expanded in the open air ; the bulba and 
roots of boUi planta bdng in the aame pot, or in 
two pota, placed bottom to bottom. 

By what means are the blossoms made to expand 
in water ? They are firat made to expand in air, in 
one or two waya : firat, by the common mode of 
growing hyadntha in pota, and friien the flower ia 
expanded, introducing it into the glaaa, and filling 
it up with water ; and secondly, by inverting the 
pot over the top of the glasa, and tying it in tibal 
podtion after the bulb ia plaited, ao that the {dant 
may grow into the g^aas, in which, of course, there 
ii no water, and after the blosaom haa SKpanded 
there, introducing the water. A necessary precau- 
tion, according to tiiia last mode, ia to keep the 
glasa, and of course the bulb, and the pot in whi^ 
it growa in a horisontd podtion, near ue light, and 
to turn tiiem aa often aa the hyadnth appears to be 
growing to one side. 

With respect to the mode of growing hyadntha 
in water glaaaea, it is commouy thought to be 
neceasary to diange the water whenever E appeare 
to become muddv, but, tiiough this is frequently 
done in England, it U as frequently omitted in 
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Hofland, and fhe Dutch florists say that they per- 
ceive no disadvantages finom the practice.* 



• To order to get both passes quite tal\ of water, pro- 
ceed ttnu>-Put the plant in its proper position in the 
esieller glass, and invert the other glass over it. Holding 
it looseW there, immerse the whole together sideways in 
a tab ofwater. When both glasses are thus filled, nold 



I close together— turn them in the required position 
that they are to remain in, and lift them up, toking care 
only Uiat the smaller class is topmost. It is immaterial 
whether the plant itseu be reversed or not. 



LONGEVITY OF BEES. 

Tbis is a subject upon which, we believe, no pre- 
cise information has ever been presented to the 
pnblic. ** Cool courage and steady perseverance, 
crowned with nnincombered leisure,'* says Dr. 
Evans, " can alone expect to nnlock this carious 
arcanum in natural history. 

** The opinions of the ancients respecting it were 
extremely vague and indefinite. The lengtih of lifb 
allotted by tkem to the worhmg beef was firom seven 
to tern years : in later times, writers on bees have 
regarded it as not much exceeding a year; but the 
notions of both onciento and moderns, upon this 
sn^yject, have been purely conjectural. 

** A good family of bees being known to consist of 
ftom 12,000 to 20,000, and a fertile queen to breed 
that number, at leaA every year, which, under 
fisvorable 'circumstancesy is usually thrown off by 
swarming, it appeared to follow, as a matter of 
course, that if swarming were prevented by afford- 
ing hive-room to the beei, the number during the 
breeding season would often be more tiian doubled, 
and that, if their lives were extended even to the 
riwrtest period hitherto assigned them, tiiey would 
remain in a crowded stete till the following spring. 
But repeated experience has clearly shown that 
tiie population of families, which have been thus 
accommodated with room, if examined in the fol- 
lowing winter, do not consist of more than 2000 or 
3000. After receiving a great increase in the ensu- 
ing spring, they again suffer a similar reduction 
before the succeeding winter; and this regular 
alteration of increase and decrease will go on for 
years, keeping a family that has been duly supplied 
vrith hive-room, at about the same average amount 
«t each respe cti ve period of the year. This reduction 



to the smaller number above stated, every snooessive 
winter, can only be produced by the old bees djiag^ 
and leaving the business of the £unily to be conduct* 
ed by the young ones; and it affords, I tiunk, 
conclusive evidence, that the working Me life is 
regulHiy cut off in lem thim a if ear. 

" The period at whidi the queen bee depoaite her 
greatest number of eggs is the spring, wad it lias 
been emphatically caUed the great laying. I think 
the tadU above steted amply justify the opinion, tbat 
all the bees brought into existence by this laying, 
die before winter, and are succeeded by those 
hatched at intervals during summer and autumn, 
and in mild weather, during part of the winter alao. 
The proportion of eggs deposited by the queen at 
these latter layings, when compared with the great 
laying in spring, acoounte satisfactorily upon the 
^leory above ststod, for tlie great disparity in the 
populouaness of a storifted or collateral nunQy of 
bees, at different periods of the year. This view of 
the matter renders it more than probable, therefore, 
that tke ii/k qf the working iee do6$ not exceed 
more than eix or eeoen moniki.** 

This theory vras propounded by Bfr. Sevan to his 
apiarian friends several years ago, and which they 
aU regarded as being invufaiaable: Mr. Bevaa 
writea on the sul^ject as follows :-* 

« On the 13th of June, 1835, I introduced a 
prime swarm to my mirror hive, the early proceed- 
ing of which bore so close a resemblance to those 
wfaich occurred to Mr. Dunbar, as reported in the 
* Edinburgh I%ilo80phical Magazine,' tliat I need not 
detail them here. On the 1st of July, when the 
queen was in the midst of her laying of drone-eggs, 
and when the hive was well stored with honey, eggs, 
and brood in all stages, I removed her migesty from 
the family. Though I watched assiduously from 
early mom till late at night, for several days, no 
agitetion was perceptible. Still I concluded that 
the bees were aware of the loss they had sustained, 
as on the second day I perceived the foundation of 
four royal cells, wfaich were closely attended to by 
the workers. The general business of the femily 
went on with as much alacrity as usnsl, pollen was 
duly carried in, honey-cells were stored and sealed 
over, brood-cdis cleared out and replenished wiUi 
honey, and, in short, not the slightest evidenoe was 
afforded of the abaence of the queen. The usual 
period for enlarging and sealing up the royal cdla 
pasaed away, but they never proceeded beytmd the 
stete of acorn cups. There was, however, no 
remission in the attention paid to them by Uie 
workers. In a fSew days the young workers began 
to issue fit>m their ceUs, and on the I3th of J^» 
I perceived the first issue of drones. From this 
period both were to be seen emerging daOy ; the 
latter continued to come forth till the 25th. Ihia 
state of affairs somewhai perplexed me, and as was 
natural gave birth to theorizhig. Some might have 
said it was a case of instinct at fkult: to me it 
appeared an instance of one instinct overpowering 
another. I have stated, tliat on the second day <? 
the queen's removal, I perceived the rudimente of 
royal ceUs; I question much whether if, at that 
time, I had more narrowly inspected the combs, I 
might not have seen the acorn-cups when I removed 
her: if so, I should regard this as the cause of 
^failure, for in case of thdr being found during her 
m^esty's occupancy of the hive, the bees would 
naturally expect her to make the usual deposito in 
them, and the constant attention wliich- they paid 
to these cells, by incessantly popping tn^their heads, 
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gires countenance to the opinion, lliat such wa« 
vhe expectation of the bees, reodTes still farther 
countenance from the sitnatioa of these royal cradles; 
they were oonstmcted upon the edges of the combs, 
as I beliere the natural cradles A royalty always 
are ; not formed by the breaking down of worker^ 
celb, as is the case when arijficiai cradles are 
constructed. Admitting this to be a sound new of 
the matter, it would seem not improbable, consi* 
dering the populousness of the stock, and tiie 
warm^ of tiie weather, that, had I remoted the 
queen a day or two earlier or a day later, one or 
more royal cradles would have been perfected ; as 
in the first case diere would most likely have been 
a formation of artificial ones, and a consequent 
raising of artificial queens ; in the latter case tiiere 
might have been a tenanting of the natural cells of 
royalty, and a maturation of natural queens. In 
both tiiese respects I was disappointed ; no queen 
was raised, and yet, though no substitute for the 
old one was presented to ^ family, there was no 
abatement of their watehfnlneas, nor any relaxation 
of their diligence. 

'' The circumstance under which Uiis £unily of 
bees was placed, appeared to offer a favorable op- 
portunity for ascertaining the age to which the life 
of the working bee as wdil as that of the drone might 
extend. I knew that all tiie ^oimg workers were 
hatched within three weeks after the removal of the 
queen, and all the drones within twenty-four days 
of that time. I carefully watched the proceedings 
of the family during the remainder of the year, but 
till tiie close of autumn nothing different was no- 
ticeable in their proceedings from what woidd have 
taken place if the queen had been with them, 
excepting that there was no massacre oi the drones, 
nor any deposition of fresh ova ; both the store and 
the brood-cells were richly furnished with honey. 
The hive was situated in an upper apartment of 
my dwelling-house, well protected from cold — ^the 
quicksilver in Fahrenheit's thermometer, which 
hung near them, seldom ranging below 45, and 
never lower than 43 degrees. The drones began to 
decline in number towards the end of October, and 
by the middle of November not a single drone 
remained. Soon after their extinction there was a 
gradual but manifest diminution of the working- 
bees. They continued decreaung till the 30th of 
December, when only thirteai remained alive : these 
were quite active on the morning of that day, but 
before night two of them had expired ; the other 
three, when I retired to rest about eleven o'clock, 
were moving briskly about upon the comb, but 
when I rose next morning, (Slst,) t^ey also had 
closed their career. Apprehending when the family 
became very much reduced, that so small a number 
of bees woidd be unable to maintain a due degree of 
heat ; I not only surrounded the hive with a thick 
coating of wool, but kept a fire in the apartment 
night and day, which preserved a regidar tempenu 
tore of between 50 and 60 degrees Fahrenhmt. 

'' From this detail it wiU, I think, appear pretty 
" evideat, that the average life of the drone is about 
fbur months, while ^t of the working-bee is 
extended to about six months. 

<< On the extinction of the family I took from the 
hive nearly twdve pounds of fine Uquid honey. 

*' The result of this experiment, as respects the 
length of the working-bee's life, fully confirms, so 
far as a single experiment can do, the opinion 
which I had previously formed, and it receives 
additional stre^h from another that was instituted 



by Reaumur. He marked 500 bees in April with 
red varnish, and saw them alive a month afterwards ; 
but in the succeeding November not one of them 
could be distinguished. This circumstance, stand- 
ing alone, cannot be regarded as conclusive-; for, 
in the first place, the red varnish might have peeled 
off, prior to his last observation ; and, in the next 
place, it is possible that none of the marked bees 
might have been spring bred ; but, taken in con- 
junction with the facts detailed as having been 
noticed by myself, illustrating as they do the theory 
which precedes them, I think it may be received as 
strongly confirmatory of the opinion that the work- 
ing-bee's life is mudi shorter tiian has usually been 
supposed, as it seems highly probable that at least 
some of the bees marked by Reaumur, if not all, 
were the produce of the spring laying, and whether 
or not the varnish and the bees had disappeared 
together, r.o doubt he observed in November a very 
manifest diminution in the populousness of the 
family. 

*' It now only remains that I should advert to the 
longevity of the queen-bee, and upon this point the 
evidence which we possess is sufficiently ample to 
justify a decisive statement. The experiments of 
Httber, Delia Rocca, Dunbar, and Golding, have 
clearly proved that her majesty sees many genera- 
tions pass away before she quits t^e stage herself. 
Huber, though he only speaks positively of her life 
being extended to two years, was of opinion, I 
believe, that it might reach to four or five ; and 
three latter naturalists, by marking their queens, 
have traced them from hive to Mve, through a 
period o'i nearly four years ; a coincidence, in point 
of tinie, which, while it justifies the opinion of 
Huber, speaks strongly in favor of the diligent and 
acute observations of Delia Rocca, Dunbar, and 
Golding. Delia Rocca's queen had accidentally lost 
a leg in being hived, the others were distinguishable 
by having htd one of their antennee clipped, neitiier 
of which bereavements nrevented the fulfilment of 
every royal function." 

CRYSTALLIZATION. 

Thb particles of matter are so small that nothing is 
known of their form, further tdian the dissimilarity 
of their different sides in certain cases, which ap- 
pears from their reciprocal attractions during crys- 
tallization being more or less powerful, according 
to the sides they present to one another. Crystalli- 
zation is an effect of molecular attraction, regulated 
by certain laws, according to whidi atoms of the 
same kind of matter unite in regular forms — a feet 
easily proved by dissolving a piece of alum in pure 
water. The mutual attraction of the particles is 
destroyed by the water ; but if it be evaporated, 
they unite, and form in uniting, eight-sided figures 
called octahedrons. These, however, are not all 
the same. Some have their anglea cut off, others 
their edges, and some both, while the remainder 
take their regular form. It is quite clear that the 
same circumstances which cause the aggregation of 
a few particles would, if continued, cause the addition 
of more ; and the process would go on as long as 
any particles remain free round the primitive nu- 
cleus, which would increase in size, but would 
remain unchanged in form, the figure of the particles 
being such, as to maintain the regularity and 
smoothness of the surfaces of tiie solid and their 
mutual inclinations. A broken crystal will, by 
degrees, resume its regular figure, when put back 
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again into 1^ solution of alnm, which shows that 
the internal and external particles are similar, and 
have a similar attraction for the particles held in 
solution. The original conditions of aggregation, 
which make the molecules of the same substance 
unite in different forms, mnst be very numerous, 
sinoe of carbonate of lime alone there are manj 
hundred varieties ; and certain it is, from the motion 
of polarized light through rock crystal, that a very 
different arrangement of partidea is requisite to 
produce an extremely small change in external form. 
A variety of substances in crystallizing combine 
chemically with a certain portion of water, which 
in a dry state forms an essential part of their crys- 
tals ; and according to the experiments of M. M. 
Haidinger and Mitscherlich, seems in some cases to 
give the peculiar determination to their constituent 
molecules. These gentlemen have observed, that 
the same substance, crystallizing at different tempe- 
ratures, unites with different quantities of wat^i 
and assumes a corresponding variety of forms. 
Sslenate of zinc, for example, unites with three 
different portions of water, and assumes three dif- 
ferent forms, according as its temperature in the 
act of crystallizing is hot, lukewarm, or cold. 
Sulphate of soda, also, which crystallizes at 90 
degrees of Fahrenheit, without water of crystalliza- 
tion, combines with water at the ordinary tempera- 
ture, and takes a different form. Heat appears to 
have a great influence on the phenomena of crystal- 
lization, not only when the particles of matter are 
free, but even when firmly united, for it dissolves 
their union and gives them another determination. 
Professor Mitscherlich, found that prismatic crystals 
of sulphate of nickel exposed to a summer's sun in 
) a dose vessel, had their internal structure so com- 
pletely altered, without any exterior change, that 
when broken open they were composed internally of 
octahedrons with square bases. The originil ag- 
gregation of the internal particles had been dissolved, 
and a dispodtion given to arrange themselves in a 
crystalline form. Crystals of siJQphate of magnesia 
and of sulphate of zinc gradually heated in alcohol 
till it boils, lose their transparency by degrees, and 
when opened are found to consist of innumerable 
minute crystalSf totally different in form from the 
whole onrstals ; and prismatic crystals of zinc are 
changed in a few seconds into octsdiedrons, by the 
heat of the sun ; other instances might be given of 
the influence of even moderate degrees of tempera- 
ture on molecular attraction in tke interior of sub- 
stances. It must be observed, that these experiments 
give entirely new views with regard to the constitution 
of solid bodies. We are led from the mobility of 
fluids to expect great changes in the relative positione 
of their molecules, which must be in perpetual 
motion even in the stillest water or calmest air ; but 
we were not prepared to find motion to such an 
exteiM: in the interior of solids. That their particles 
are brought nearer by cold and pressure, or removed 
farther from one another by heat might be expected ; 
but it could not have been anticipated that their 
relative positions could be so entirely changed as to 
alter their mode of aggregation. It follows, from 
the low temperature at which Hiese changes are 
eiRBoted, that there is probably no portion of inor- 
ganic matter that is not in a stete of relative motion. 
Professor Mitscherlich's discoveries with regard 
to the forms of crystallized substances, as connoted 
with their ehemical character, have thrown addi- 
^ tional light on the constitution of material bodies. 
; There is a certain set of crystalline forms whidi are 



not susceptible of variation, as the die or cube, 
which may be small or large, but is invariably a 
solid bounded by six square snrfoces or planes. 
Such, also, is the tetrahedron or four-sided solid, 
contained by four equal -sided triangles. Several 
other solids belong to this class, whidi is called the 
Tessular system of crystallization. There are no 
other crystels which, though bounded by the same 
number of sides, and having the same fimrm, are yet 
susceptible of variation; for instance, the eight- 
sided figure with a square base, called an octahedron, 
which is sometimes flat and low, and sometimes 
acute and high. It was formerly believed, that 
identity of form in all crystals not belonging to the 
Tessular system, indicated identity Si chemical 
composition. Professor Mitscherlich, lK>wever, has 
shown that substances, differing to a oertain degree 
in chemical composition, have the property of as- 
suming the same crystalline form. For example, 
the neutral phosphate of soda and the arseoiate of 
soda, crystidlize in the very same form, contain the 
same quantities of acid, alkali, and water of crys- 
tallization ; yet they differ so far, that one contains 
arsenic, and the other an equivalent quantity of 
phosphorus. Substances having such properties are 
said to be isomorphous, that is, equal in form. Of 
these there are many groups, each group having the 
same form, and similarity, though not identity of 
chemical composition, ror instance, one of the 
isomorphous groups is that con^sting of certain 
chemical substances called the protoxides of iron, 
copper, zinc, nickel, and magnanese, all of whii^ 
wte identical in form, and contain the same quantity 
of oxygen, but differ in the respective metals they 
contain, which are, however, nearly in the same 
proportion in each. All these circumstances tend 
to prove, that substances having the same crystalline 
form must consist of ultimate atoms, having tiie 
same figure, and arranged in the same order ; so 
that the form of crystals is dependent on their atomic 
constitution. 

All crystallized bodies have joints or cleavages, 
at which they split more easily than in other direc- 
tions ; on this the whole art of cutting diamond! 
depends. Each substance splits m a manner md ia 
forms peculiar to itself. For example, all the 
hundreds of forms of carbonate of Ume split into 
six-sided figures, called rfaombohedrons, whose 
alternate an^es measure 105.55 degrees and 75.05 
degrees, however far the division may be carried ; 
therefore, the ultimate particle of carbonate of lime 
is presumed to have that form. However this may 
be, it is certain that all the various crystals of that 
mineral may be formed by building up six-sided 
solids of the form described, in the same manner as 
children build houses with miniature bricks. It may 
be imagined that a wide difference may exist between 
the particles of an unformed mass, and a crystel of 
the same substance — ^between the common shapelesa 
limestone and the pure and limpid crystal of Iceland 
spar, yet chemical analysis detecta none; their 
idtimate atoms are identical, and crystallization 
shows that the difference arises only from the mode 
of aggf^^tion. Besides, all substances either crys* 
talUze naturally, or may be made to do so by art* 
liquids crystalUze in freezing, vapours by sublima- 
tion, and hard bodies, whoi fused, crystallize in 
cooling. Hence it may be inferred that all substances 
are oon^osed of atoms, <m whose magnitude, densityi 
and form their nature and qualitaes depend ; and as 
these qualities are unchangeable, the ultimate parti- 
cles of matter must be incapable of wear. 
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PALM OIL. 

BY DK. HBNftY M'COEMAOK. 

Turn palm oU of commerce it obtained from the 
Ooooi butyraoea, whidi we are told ii a natiTe of 
BraiiL Mow we find that tiie greater part, if not 
tiie iHMde of the palm oil in vae, cornea from the 
ooaat of Africa, br way of liTerpool and London, 
llien the eocoa bntyracea ii ttther a natiye of 
Africa, whidi I take to be tiie case, or otherwise, 
the oilidnal pahn ofl of the Edinburgh Pharma* 
«opoeia, is pocored from the African palm. This 
I Know to be the case, from having seen the plant 
and its oil npon the spot, up the river Sierra Leone. 
It is stated in onr dispensaries, that the palm oil 
tree fbmishes a yellow snccnlent fhiit, witha fibrons 

Clip, containing a hard cartilaginoas kernel, which 
It, by grilling and maceration, famishes the oiL 
I shall now state the real process by which it is 
prepared, from which it will be seen that an error 
most have crept into onr accounts on the subject. 

The palm tree growing on the coast of Africa, 
frimishes at the bMc or origin of its leaves, dusters 
of a ydlow succulent fruit. Each of these bears 
some resemblance to a grape shot. The bundles 
are of diiforent sices, and the fruit composing them 
of different shapes, as might be expected from their 
red p rocal pressure, although naturally round, when 
not ezpoaed to it. The pulp of this fruit is soft, 
and of a bright ydbw cobr—it is from this that 
the oil is obtained, ^thin it lies inclosed a hard 
and thick-shelled stone, of a dark otAoir, within 
whidi is contained a firm white kemd of a pleasant 
oily flavor. TUs kemd also affords an oil, which 
is not yellow, but white— and not fluid, but con- 
crete even in Africa. I need hardly say that the 
yellow palm oil is quite fluid while in Africa, and 
that it is not until it has been exposed to the cold 
of our temperate regions, that it becomes solid:— 
whereas the oil of Uie kemd, as I have said, is 
always concrete, or nearly so* 

Both the white and the vdlow oil are obtained 
by expressitei. The ktter is procured in immense 
quan t i t ies in Africa, where it is partly consumed by 
die Mgfoes along with thdr rice and pepper, or 
fried irtlh thdr fidi ; and partly aborted to Europe, 
where its prindpd use is hithemanufoctureof soap. 

It continues to possess a pleasant fragrant odour 
for a long time after its extraction, and holds the 
same importance among tiie necessaries of an 
African, that olive o41 doea among those of an 
Italian or Spaniard. It affords an amusing spec- 
tacle to a new comer to witness a number of merry 
negroes squatting on their hams round a calibash 
of rice. They sddom use a spoon, but knead tiie 
grain into huge balls, which they roll over in a 
mixture of pepper, sdt, and oil, and then pitdi them 
with unerring aim and surprising vdodty into thdr 
mouths, whence they almost seem to descend un- 
lm>ken into the stomach. The white oil is only 
used as an ointment for the ddn, which it keeps 
nice and soft, while it at the same time prevents 
too great an excretion of perspiratory matter. Not 
content with the hue that nature had given them, 
I have sometimes seen fond mothers mix tiiis oil 
with something like lampblack and rob their chil- 
dren over from head to foot, giving them a nn- 
gularly lustrous appearance, espedally in the sun. 

The pdm tree is one of the most stately in the 
African forest, towering above the rest, as the lofty 
pine does at home over its fellow trees. Parrots 



are said to be fond of the fruit I have teen it 
given to them after they were newly caught. 
Indeed the strong arched beak of thia bird seems 
to render it pecv^arly fit for tearing the fibres of 
fruit asunder. The preceding statement affords but 
a trifling addition to our knoidedge, bvt as every 
thing hdps to sweU the great mass, I mmj be per- 
mitted to bring it forward. 

MISCELLANIES. 

BUcMeal BxperimeiU,^Ait is constantly blown 
fi^om an dectrified body, whether they be in a state 
of podtive or negative dectridty : thus a whed 
placed on either of these will yet revolve always the 
same way, or in a direction opposite to the ends of 
the bent wires. In like manner a tiiick tapering 
wire will stiU project a stream of air, aa indicated 
by the turning of a smsll whed of card. Hence 
the explication of a seemingly paradoxical foct, 
that any hot body will cool fSuter if kept electrified. 
To make this experiment in a satis&ctory manner, 
gild a very large mereurid thermometer, having a 
ball perhaps of an indi or an inch and a half in 
diameter, and a long stem bearing only 30 or 40 
degrees ; suspend tiie instrament fi^m an insulated 
stand, at the distance of two or three yards from 
the prime conductor, with which it communicates 
by a silver thread, i^ply the hand to ^e bulb of 
the thermometer and heat it up to 20 degrees above 
the temperature of the room, and note the time it 
takes to fall to the proper point, repeat the opera- 
tion, and then keep turning the machine, and the 
mercury will be found to sink down in less than 
half that time. 

Cleaning of Bngrtnings»'—Vut the engraving on 
a smooth bosu^, cover it tliinly with common salt 
findy pounded ; pour or squeeze lemon-juice upon 
the salt so as to dissolve a considerable portion of 
it ; elevate one end of the board, so that it may 
forai an angle of about 45 or 50 degrees with the 
horison. Pour on the engraving bolting water from 
a tea kettle, until the salt and lemon-juice be all 
washed off; the engravfaig will then be perfeetly 
dean, and firee from stains. It must be dried on 
the board, or on some smooth surfoce gradually. 
If dried bv the fire or the sun, it will be tinged 
with a ydlow color. Any one may^ satisfy himself 
of the perfiBct efficacy of Uiis method, by trying it 
on an engraving of small vdue. 

Deteetion qf the Traeee qf WHHnff Jrmtiulenify 
eroreif.— Professor Gassari, of Florence, having been 
fiequently appointed by the tribunals to give pro- 
fessiond evidence on trials of this natttre,'instituted 
experiments on the subject, which, by showing him 
the possibility of removing not only the ink, but 
also the matnials employed in its removd, proved 
that cases might arise when the fraud eould not be 
detected in any other manner than by examining the 
condition of the paper or other materid written on. 
For this purpose opticd means were tried in vain, 
and immernon in water did not show sudi a diffier- 
ence in tiie absorptive power of the written and un- 
written parts, as happens in the employment of 
certain sympathetic inks ; but on exposure of the 
inspected paper to a moderate fire, the paper which, 
in consequence of the corrodve effects of the ink, 
was in those parts dtered in its nature, was unequ»3& 
acted on by the process of carbonization.- parnclei 
the number and length of the lines, galarity and 
whole of tht erased portion were distilid and their 
.;tal will, by 
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THE ELECTROTYPE; OR, ENGRAVING BY VOLTAIC ELECTRICITY, ' 



We have already, in pag* 199, giTcn an account of 
this curious processs ; eiace that time we have made 
many experiments upon the subject | as weli a^ 
read the papers published by ita original dlscaverer, 
Mr. Spencer, of Liverpool, So much attention 
have these last dioooTeKea tiow excited, tbat we 
believe a fulkr description of the process, bints for 
its success I atid an aceoant of the simple apparatus 
empl(^edf will be acceptable to pur readers , espe- 
cially when we premise tbat the medals thus formed 
are exquisite in delicacy and sharp neaSf aod ao easy 
to manufocture, tbat it is impossible to ^rr in tbc 
^s^orocess, or to fail in its faMbnent. It is but fair^ 
J|[|M|Ua8 iQorts satisfacLoryi to explain it in Mr. 
^nSBSfk^^^^ words, more especially as they are so 
to th^ faj'' plicit> as to leave ns notbmf more to 
withthrtr she' ^oUowmg paper, (with the exception 
tionai fiebt 01. ^^^*^" of apparatus,) is abridged from 
Jhat it I oer '^^ before the Liverpool Society : — 
it essay was a piece of thin copper-plate, 



having about four inches of jsoperticieSp with ane<}U&l- 
sised piece of zinct connected together with a pi^e 
of copper wire, I gave the copper a coating of aoft 
cement, conAiating of bees' wax, r^nt and a red 
earth — Indian or Calcutta red. Tbe plate received 
its coating while hot* On cooling, I serrate bed the 
initial of my own name rudely oo tlie plate, taking 
special care that the cement was quite removed from 
the scratches^ that the copper might be tboronghly 
exposed. This was put in action ^ in a cylindrical 
glass vessel abont half filled with a saturated 
solation of sulphate of copper* t then took a com^ 
mon gas glass, similar to that used to enrelope an 
Argand burner^ and filled one end of it with plaster 
of Paris, to the depth of f of an inch. In this I 
put some water, adding a few crystals of sulphate 
of soda, to excite actiout the plaster of Pj^ris serving 
as a partition to separate the fluids, but sufficientty 
porous to allow the dectro-chciaical fluid to per- 
meate its iubstance. 
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"I now bent the wires in such a form that the 
sine end of the arrangement should be in the saline 
solution, wiale the copper end should be in the 
cupreous one. The gas glass, with the wire, was 
then placed in the vessel containing the sulphate of 
copper. 

" It was then suffered to remain, and in a few 
hours I peroeived that action had commenced, and 
that the portion of the copper rendered bare by the 
scratches was coated with the pure bright deposited 
metal, whilst all the surrounding portions were not 
at all acted on." 

The various cuts introducing our present number, 
win render evident the foregoing and following 
experiments. Fig. 1 represents the apparatus used 
by Mr. Spencer, as above mentioned; A is a glass, 
or other vessel, holding about a pint. B is a 
wooden cover, fitted on the top of it. C is the hunp 
glass, fixed in the middle of the cover, and furnished 
with the plaster of Paris bottom. D is a wire 
having a piece of zinc at the bottom of it, and a 
wooden cup, F, for the sake of convenience of 
connection at the top. £ is a second wire passing 
through the wooden top, and bent below, where it 
has the plate of copper fSutened to it. If the two 
wires, D and £, are soldered, or \ied tightly 
together, the mercury cup may be dispensed with. 

Fig. 2 represents a common drinking glass, 
having a sheet of plaster of Paris across it, and 
fastened there by a little liquid plaster poured round 
the edges, which not only keeps it firmly fixed but 
prevents leaking from one side to the other. A is 
the glass or tumbler. B is the sheet of plaster. C 
is the plate of zinc, connected with a wire with the 
plate of copper at D. The wire is in the figure 
supported by a forked piece of wood on the top of 
the plaster division, but this is not necessary. 

Fig. 3 shows the wire and its two plates A and B, 
soldered together, and ready for immersion, with 
the exception of bending the wire. 

¥lg. 4 is an apparatus for the same purpose, and 
of very similar construction to No. 1. A is the 
glass vessel. B the wooden top. C a tube formed 
of porous earthenware. D the piece of zinc. E the 
wire bearing the copper coin; and F the binding 
screw, which unites tightly the two wires together. 

Fig. 5 is an apparatus upon a larger but simillar 
construction. A is a square glass vessel. B a 
plate of copper holding several medals upon it, all 
of which are either united by soldering to the 
copper plate, or else united to it by a drop of 
quicksilver on the edge of the medal. C is a box 
made of plaster of Paris, fitting into the glass box 
A, but prevented touching the bottom of it, either 
by props underneath, or else projecting ledges at 
each end. D is the plate of zinc. E is the screw 
that binds together the two wires, — ^by this simple 
apparatus a number of objects may be made at 
once. 

" 2b Engrave in Relirf <m a Plate of Copper,— 
Take a plate of copper, euch as are in use among 
engravers. It is not essential that it should be 
Inghly polished. 

" Have a piece of copper wire neatly soldered to 
the back part of it, and then give it a coating of' 
the cement already mention^. T|iis is best 
done byheatmg the plates as well as the wax; 
or, to level the wax after it has had a coat, hold the 
back part of the plate over a charcoal fire, or spirit 
lamp — taking care to hold it level. 

" Then write, or draw the design on the wax, with 
a black-lead pencil or a point. The wax must now 



be cut through witii a graver, or a ste^ point«» 
taking especial care that the copper i» esposed <m 
every line, 

** It must now be immersed in dilute nitric add— 
say, three parts water to one acid. It will be at 
on « seen whether it is strong enough, by the green 
color of the solution, and the bubbles of nitrous 
gas eliminated. Let it remain long enough to aUow 
the exposed lines on the plate to be slightly cor- 
roded, that the wax (which gets into the pores <^ 
the copper during the heating process), may be 
thoroughly got rid of. Practice will determine this 
better than any rules. 

"The plate is now ready to be placed in the 
voltaic apparatus. After the voltaic coppor has 
been deposited in the lines engraved in &e wax 
the surface of the formation will be found to be 
rough, more or less, according to the quickness of 
tiie action. To remedy this, rub the surfiice with a 
piece of smooth flag or punice-stone, with water. 
Then heat the plate, and wash off the wax ground- 
work with spirits of turpentine and a brush. The 
plate is now ready to be printed from at an 
ordinary press. 

'* To Deposit a Solid Voltaic Plate, kaving the 
Linea in iJe/i^.— Take a plate of copper, lead, 
silver, or type-metal, of the required size, and 
engrave in it, to the depth requisite to print from, 
when in relief. 

" Contrary to ordinary engraving, the lines must 
he flat at the bottom, and as nearly as possible of 
the same depth, when so engraved, (^ould the 
plate be copper or silver), heat it, and then apply a 
little bees' wax, (what is termed virgin wax is 
preferable,) mixed with a very small proportion of 
spirits of turpentine; and give the pkte a coating 
of it. It may be laid on in a lump ; and the heat 
of the plate should be sufficient to melt it. Wnen 
on the eve of cooUng, the plate should be wiped 
clean, and all the wax taken off, — as sufficient will 
have entered the pores of the plate to prevent the 
voltaic copper firom adhering. 

" Then solder a piece of copper wire. 

'' The plate must now receive a couple of coats 
of thick varnish on the back and edges, (a prepara- 
tion of shell-lac and alcohol does very well.) I 
prefer, if the plate is large, to imbed it with 
plaster of Paris or Roman cement, in a box the 
size of the plate, allowing the wooden edge of the 
box to project just as much above the surface of 
the plate, as you wish the thickness of the voltaic 
one to be. (Care must be taken, to keep the 
^graved sur&ce of the plate clean.) 

'*It is now ready to be placed in the apparatus 
to be deposited on. 

" Should the plate be lead, or what is still better, 
type-metal, the preparation of wax does not require 
to be given to the plate, as, when it is deposited 
on to the given thickness, applying heat is sufficientt^ 
to loosen tiie plates.'' 

(Oontinued on page 405.^ 

PHENOMENA OF SPRINGS. 

(Reawmed from page 380, and concluded.) 

Mineral dnd Thermal Springs, — Almost all 
springs, even those which we consider the purest, 
.are impregnated with some foreign ingredients 
which, being in a state of chemical solution, are 
so intimately blended with the water, as not to 
affect its clearness, while they render it, in general, 
more agreeable to our taste, and more nutritious 
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than nin-wiiter. But tiie springs called mineral 
contain an unusual abundance of earthy matter in 
Bolution, and the substances with which they are 
impregnated correspond remarkably with those 
evolyed in a gaseous form by volcanoes. Many of 
these springs are thermal, and they rise up through 
«li kinds of rock; as, for example, through granite, 
gneiss, limestone, or lava, but are most frequent in 
volcanic regions, or where violent earthquakes 
have occurred at eras comparatively modem. 

The water given out by hot springs is generally 
more voluminous and less variable in quantity at 
different seasons than that proceeding from any 
other. In many volcanic regions jets of steam, 
called by the Italians stufat, issue from fissures, 
at a temperature high above the boiling point, as 
in the neighbourhood of Naples, and in the Lipari 
Isles, and are disengaged unceasingly for ages. 
Now, if such columns of steam, which are often 
mixed with other gases, shoiUd be condensed 
before reaching the surface, by cpsning in contact 
with strata filled with cold water, they may give 
rise to thermal and mineral springs of every degree 
of temperature. It is, indeed, by this means only, 
and not by hydrostatic pressure, that we can 
account for the rise of such bodies of water from 
great depths; nor can we hesitate to admit the 
adequacy of t^e cause, if we suppose the expansion 
of the same elastic fluids to be sufficient to raise 
columns of lava to the lofty summits of volcanic 
mountains. Several gases, the carbonic acid in 
particular, are disengaged in a fr^e state from the 
soil in many districts, especially in the regions of 
active or extinct volcanos; and the same are found 
more or less intimately combined with the waters 
of all mineral springs, both cold and thermal. 
Dr. Daubeny and other writers have remarked, 
not-noly that these springs aie most abundant in 
volcanic regions, but that when remote from them, 
their site usually coincides with the position of 
some great derangement in the strata ; a fault, for 
example, or great fissure, indicating that a channel 
of communication has been opened with the 
interior of the earth an some period of local 
convulsion. ' 

These springs derive their chief importance to 
the geologist from the quantity and quality of the 
earthy materials which they hold in solution. 
These consist of a great variety of substances; 
but the most predominant are, carbonate of hme, 
carbonic and sulphuric acids, iron silica^ magnesia 
ahimine, and salt, besides petroleum, or liquid 
bitumen, and its various xnodifications, such as 
mineral pitch, naphtha, and asphaltum. 

Ca'carebua Springs, — Our first attention is 
naturally directed to springs which are highly 
charged with calcareous matter ; for these produce 
a variety of phenomena of much interest. It is 
known that rain-water has the property of dis- 
solving the calcareous rocks over which it flows, 
and thus, in the smallest ponds and rivulets, matter 
is often supplied for the earthly secretions of testfi-^ 
cea, and for the growth of cartain plants on which 
they feed. But many springs hold so much carbonic 
add in solution, that lliey are enabled to dissolve 
a much larger quantity of calcareous matter than 
rain-water; and when the acid is dissipated in 
the atmosphere, the mineral ingredients are thrown 
down, in the form of tufa, or travertin. 

Sulphureous and Gypseous Springs. — ^The quan- 
tity of other mineral ingredients wherewith springs 
in general are impregnated, is insignificant in 



comparison to lime, and this earth is most fre- 
quently combined ^with carbonic acid. But as 
su^huric acid and sulphuretted hydrogen are very 
frequently supplied by springs, gypsum may 
perhaps, be deposited largely in certain seas and 
lakes. The gypseous precipitates, however, hither- 
to known on the land, appear to be confined to a 
very few springs. Those at Baden, near Vienna, 
which feed the public bath, may be cited as 
examples. Some of these supply, singly, from 
600 to 1000 cubic feet of water per hour, and 
deposit *a fine powder, composed of a mixture of 
sulphate of lime, with sulphur and mm-iate of lime. 

Siliceous Springs. — Azores* — In order that 
water should hold a very large quantity of silica 
in solution, it seems necessary that it should be 
raised to a high temperature ; and as it may retain 
a greater heat under the pressure of the sea than 
in the atmosphere, submarine springs may, perhaps, 
be more charged with silex than any to which we 
have access. The hot springs of the Yalle das 
Furnas, in the island of St Michael, rising through 
volcanic rocks, precipitate vast quantities of 
siliceous sinter, as it is usually termed. Around the 
circular basin of the largest spring, which is 
betweoi twenty and thirty feet in diameter, alternate 
layers are seen of a coarser variety of sinter mixed 
with clay, including grass, ferns, and reeds in differ- 
ent states of petrifaction. Wherever the water has 
flowed, sinter is found rising in some places eight 
or ten inches above the ordinary level of the stream. 
The herbage and leaves, more or less incrused with 
sUex, are said to exhibit all the successive steps of 
petrifaction, from the soft state to a complete con- 
version into stone ; but, in some instances, alumina, 
which is likewise deposited from the hot waters, is 
the mineralizing msd^erial. Branches of the same 
ferns which now flourish in the island are found 
completely petrified, preserving the same appearance 
as when vegetating, except that they acquire an ash- 
grey color. Fragments of wood, and one entire 
bed from three to five feet in depth, composed of 
reeds now common in the island, have become com- 
pletely mineralized. 

Ferriuginous Springs. — ^The waters of almost all 
springs contain some iron in solution ; and it is a 
fact familiar to all, that many of them are so 
copiously impregnated with this metal, as to stain 
the rocks or herbage through which they pass, and 
to bind together sand and gravel in solid masses. 
We may naturally, then, conclude that this iron, 
which is constantly conveyed from the interior of 
the earth into lakes and seas, and which does not 
escape again from them into the atmosphere by 
evaporation, must act as a coloring and cementing 
principle in the subaqueous deposits now in 
progress. It will be afterwards seen that many 
sandstones and other rocks, in the sedimentary 
strata qf ancient lakes and seas are bound together 
or colored by iron, and this fact presents us with 
a striking point of analogy between the state of 
things at very different epochs. In those older 
formations we meet with great abundance of car- 
bonate and sulphuret of iron; and in charybeate 
waters at present, this metal is mo&t frequently 
in the state of a carbonate, as in those of Tunbridge, 
for example. Sulphuric acid, however, is often tiie 
solvent, which is in many cases derived from the 
decomposition of pyrites. 

Brine Springs. — Cheshire, — So great is- the 
quantity of muriate of soda in some springs, that 
they yield one fourth of their weight in salt. 
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They are rardy, however, so satoratedy and 
genmdly oontain, intermixed with salt, carbonate 
and sulphate of lime, magnesfti, and other mineral 
ingredients. The brine springs of Cheshire are 
the richest in our country; Ihose of Barton and 
Korthwich being almost, and those of Droitwich 
fully saturated. They are known to have flowed 
Ibr more than 1000 years, and the quantity of salt 
which they have carried into the Severn and 
Mersey must be enormous. These brine springs 
rise up through strata of sandstone and red marl, 
which contams large beds of rock salt. The origin 
of the brine, therdbre, may be deriyed in this and 
many other instances from beds of fossil salt; but 
as muriate of soda in one of the products of 
Tolcanic emanations and of springs in volcanic 
regions, the original source of rait may be as deep 
iMted as that of lava. 

Carbonated Springs, — Auvergne. — Carbonic acid 
gas is very plentifully disengaged from springs in 
almost all countries, but particularly near active 
or extinct volcanos. This elastic fluid has the 
property of decomposing many of the hardest 
rocks with which it comes in contact, particularly 
that numerous class in whose composition felspar 
is an ingredient. It renders the oxide of iron 
soluble in water, and contributes, as was before 
stated, to the solution of calcareous matter. In 
volcanic districts these gaseous emanations are not 
confined to springs, but rise up in the state of pure 
gas from the soil in various places. The Grotto 
del Cane, near Naples, affords an example, and 
prodigious quantities are now annually disengaged 
from every part of the Limagne d' Auvergne, where 
it appears to have been developed in equal quantity 
from time immemorial. As the add is invisible, 
it is not observed, except an excavation be made 
wherein it immediately accumulates, so that it 
will extinguish a candle. There are some springs 
in this di^ct, where the water is seen bubbling 
and boiling up with much noise, in consequence 
of the abundant disengagement of this gas. The 
whole vegetation is affected, and many trees, such 
as the walnut, flourish more luxuriantly than they 
would otherwise do in the same soil and climate — 
the leaves probably absorbing carbonic acid. 

Petroleum Springs. — Spring;s impregnated with 
petroleum and the various minerals allied to it, 
as bitumen, naphtha, asphaltum, and pitch, are 
very numerous, and are, in many cases, undoubt- 
edly connected with subterranean fires, which raise 
or sublime the more subtle parts of the bituminous 
matters contained in rocks. Many springs in the 
territory of Modena and Parma, in Italy, produce 
petroleum in abundance; but the most powerful, 
perhaps, yet known, are those on the Irawadi, in the 
Burman empire. In one locality there are 520 wells, 
which yield annually 400,000 hogsheads of petroleum. 

Fluid bitumen is seen to ooze from the bottom 

4* of the sea, on both sides of the island of TVinidad, 

Vand to rise up to the surface of the water. Near 

•^^'Cape La Braye there is a vortex which, in stormy 

weather, according to Captain Mallet, gushes out, 

raising the water five or six feet, and covers the 

surface for a considerable space with petroleum, 

or tar; and the same author quotes Gumilla, as 

stating in his '' Description of the Orinoco, ** that 

about seventy years ago, a spot of land .on the 

western coast of Trinidad, near half way between 

the capital and an Indian village, sank suddenly, 

and was immediately replaced by a small lake of 

pitch, to the great terror of the inhabitants. 



Pitch Lake qf THnidad.-^lt is probable that 
the great pitch lake of Trinidad, owes its origin to 
a similar cause; and Dr. Nugent has jo^ly 
remarked, that in that district all tiie circomstmoes 
are now combined from which deposits of pitdi 
may have originated. The Orinoco has for ages 
becm rolling down great quantities of wt>ody uid 
vegetable bodies into the surrounding sea, where 
by the influences of currents and eddies, they may 
be arrested and accumulated in particular places. 
The frequent occurrence of earthquakes and other 
indications of volcanic action in those parts, lend 
countenance to the opinion that these vegetable 
substances may have undergone, by the agency of 
subterranean fire, those transformations and 
chemical changes which produce petroleum, and 
this may, by the same causes, be forced up to the 
surface, where, by exposute to the air, it becomes 
inspissated and forms the different varieties of 
pure and earthy pitch, or aqthaltnm, so abundant 
in the island. 

VENTRILOQUISM. 
(From Dr. Amotfs Physics,) 
VENTKiLoavisM is the name commonly given to 
the art by which an individual can assume charac- 
ters of voice and speech which are not natural to 
him, and thus, although alone, can imitate closely 
a conversation held betweeii two or mor^ persons. 

The most remarkable diversity is obtained by 
speaking during inspiration instead of, as usual, 
during expiration. The voice so produced is 
more feeble than the ordinary voice, and when 
accompanied by other circumstances fiivoring the 
illuaon, it may suggest very completely the idea 
of a boy calling from the bottom of a pit, or ft'om 
the interior of a chimney, &c An unsuspecting 
peasant may be tricked into unloading hu hay- 
waggon by an expert ventriloquist, who makes him 
beUeve that there is a poor child packed under 
the hei^ and ready to be smothered tivere. 

A person, by a litUe practice, may acqtke the 
power of producing, without the slightest apparent 
motion of the Ups or countenance, all the articu- 
lations except the labial, and of them the F, V, 
and M, may be tolerably imitated by parts behind ; 
hence by avoiding words in which P and B occur, 
such persons may speak vrithout visible movement 
of the organs, and if he assume the attitude of a 
listener, he may make the deception of ventrilo- 
quism complete. The idea v^dch some authors 
have had (see GoocTs **Study of Medicine,*' ifc.) 
that the articulations of the ventriloquist are not 
produced by the tongue and mouth, as in coimnon 
speech, is altogether an error. The art, carried 
to a certain degree, is not very difficult, as any per 
son may ascertain who tries it, after considering 
minutely the nature of common speedi. 

There are also striking varieties of voice produ- 
cible by speaking vrith a more acute or grave pitch 
than usual, and with differoit degrees of contrac- 
tion of the mouth; but these may be more property 
called imitations than ventriloquism. 

The variety of effect in sound which the human 
organs are capable of producing is truly surprising. 
There are adepts in the art of imitations, who not j 
only mimic tiie speech of all ages and conditions ^ 
of tiie human race, but the songs of birds, the crie 
of animals, and even not a few of the sounds of ;*^08 
imate things. Many of these performance^ not to 
in the highest degree ludicrous, and ftimisAeneralf 
I amusements in our theatres. A Mr. Hende. 
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JUofidoiiy jhont the end of the eighteentii centmy, 
used to kili hi» calf, as he called it, to crowded 
houses every ni^t, After dropping a screen be- 
tween him and the audience, he caused to issue from 
behind it alltlie sounds, eren to the minutest parti- 
cnlar, which may be heard while a calf is ftJHng a 
victim in tiie slaughter-house; the conversation of 
the butchers, the struggling and bellowing and quick 
breathing of the frightened animal, the whetting of 
the knife, the plunge, the g^ush, the agony; — and 
revolting as the occasion is in itself, t^ imitation 
was so true to nature, that thousands eagerly went 
to witness the art of the mimic. 

T^ following cases of inanimate sound may be 
dosely imitated by the mouth : — ^The working of a 
grindstone, including the noise of the water into 
which it dips, the rough attrition of the steel upon 
It, and the various changes occurring with change 
of the pressure; — the workmg of a saw cutting 
wood;— -the uncorking of a bottle, and the guggling 
noise of decanting its contents ;--4he sound of air 
rushing into a room in a winter night by a crevice 
or key-hole — and many others. 

ENAMELLING. 

(Resumed Jrom page 384, and concluded,) 

Composition of the White Enamel. — ^The exact 
cbmpo^tion of the opaque white enamel is a matter 
of considerable importance. A good enamel of this 
kind, fit to be applied to porcelain and metals, 
should be of a very clear fine "vdiite, so nearly 
opaque, as only to be translucent at the edges ; and 
at a moderate red heat it ebould run into ti^t kind 
of paste, or imperfect fusion, which allows it to 
extend itself freely and uniformly, and to acquire a 
glossy even surface, without, however, fully melting 
into a thin glass. The opaque white of this enamel 
is given by the oxide of tin, which possesses, even in 
a small proportion, the property of rendering 
vitrescent mixtures white and opaque; or in still less 
proportion, milky; and when otJierwise colored, opa- 
lescent. The oxide of tin is always mixed with three 
or four times its quantity of oxide of lead ; and it 
appears necessary that the metals should be previ- 
ously mixed by melting, and the aUoy then calcined. 
The following are the directions given by M. Clouet 
for the composition of this enamel : — 

Mix 100 parts of pure lead with 20 to 25 of the 
best tin, and bring them to a low red heat in an 
open vessel. The mixture then bums nearly as 
rapidly as charcoal, and oxidates very fast. Skim 
off the crusts of oxide, successively formed, till the 
whole is thoroughly calcined. It is better than to 
mix all the skimmings, and again heat as before, 
till ho flame arises from them, and the whole is of 
an uniform grey color. Take 100 parts of this 
oxide, 100 of sand, and 25 or 30 of common salt, 
and melt the whole in a moderate heat, lliis gives 
a greyish mass, often porous and apparently im- 
perfect, but which, however, runs to a good enamel 
when afterwards heated/^ This is the enamel used 
for porcelain ; but for metals and finer works, the 
sand is previously calcined in a very strong heat 
with a fourth of its weight ; or, if a more fusible 
compound is wanted, as mi|ch of the oxidds of tin 
and lead as of salt are taken, and the whole is melted 

Qto a white porous mass. This is then employed 
'of the rough sand, as in the above-men- 
L process, 
he above proportions, however, are "hot invaria- 

^^ for if more ftuibility is wanted, the dose of oxide 



is increased, and tiiat of the sand dindiushed; the 
quantity of common salt remaining the same. The 
sand employed in this process, according to M. 
Clouet, is not the common sort, however fine ; but 
a micaceous sand, in which the mica forms about 
one-fourth of the mixture. 

Another Form qf Composition. — ^Neri, in his 
valuable treatise on glass making, has long ago given 
the, following proportions for &e common material 
of all the opaque enamels, which Knuckel and other 
practical chemists have confirmed. Calcine 30 parti 
of lead, with 33 of tin, with the precautions men- 
tioned above. Take of this calcined mixed oxide 
50 pounds, and as much of powdered flints (pre- 
pared by being thrown into water when red hot, and 
then ground to powder), and eight ounces of salt of 
tartar; melt the mixture in a strong fire kept up for 
ten hours, after which reduce the mass to powder. 
This is the common material for the opaque enamels, 
and is of a grey white color. To make this fine 
enamel quite white, mix six pounds of the compound 
with 48 grains of tiie best black oxide of manganese, 
and melt in a clear fire. When fuUy fused, throw 
it into cold-water, then re-melt and cool, as before, 
two or three times, till the enamel it quite ^diite 
and fine. 

Knuckel observes on tiiis process, that he tried it 
without the oxide of manganese, but the enamel, 
instead of being milk whhe, was blueish and not 
good; so that tiiere is no doubt but that this oxide 
is highly important. If too much is used, the 
enamel becomes of a rose purple. 

Enamel of a rich- Red Color, — Colored enamels 
are composed of a common basis, which is a fusible 
mixture of vitrifiable materials, and of some me- 
tallic oxide. In general, the colored enamels are 
required to be transparent, in which case the basis 
is a kind of glass composed of borax, sand, and 
oxide of lead, or other vitrescent mixtures ; in which 
the proportion of saline, or metallic flux, is more or 
less according to the degree of heat that the coloring 
oxide will bear without decomposition. When the 
colored enamel is to be opaque, or opalescent, a 
certain portion of the white >opaque enamel, or of 
the oxide of tin, is added to the mixture. The most 
beautifdl and costiy color known in enamelling is an 
exquisitely fine rich red, with a purplish tinge, given 
by the salts and oxides of gold; especially by the 
jmrple precipitate, formed by tin in one form or 
other; and by nitro-muriate of gold; and also by tbo 
fulminating gold. This beauti&il color requires 
much skill in the artist to be fully brought out. It 
is said, that when most perfect, it should'come from 
the fire qtdte colorless, and afterwards receive its 
color by the flame of a candle. Gold colors will not 
bear a violent fire. 

Other and common reds are given by the oxide 
of iron ; but this requires the mixture of alumine^ 
or some other substance, refractory in the fire, other- 
wise at a full red heat the color will degenerate into 
bhick. 

Yellow Enamel. — Yellow is given either by the 
oxide of silver alone, or by the oxide of lead and 
antimony, with similar mixtures to those lequirad 
for iron. The silver is as tender a color as gold, 
and is i^sadily injured or lost in a high heat. 

Green Enamel.— Greea is given by the oxide of 
copper, or it may also be procured by a mixture of 
blue and yellow colors. 

Blue Enamel. — Blue is given by oxide of cobalt; 
and this seems of all enamel colors, the most certaiii 
and easily manageable. 
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Biaek Enameh-^BhclL ii prodnoed by a mixture 
of oxides of cobalt and manganese. 

The reader may conceive how much the difficulties 
of this nice art are increased, when the object is 
not merely to lay an uniform colored glazing on a 
metallic sur&ce; but also to paint that sur&ce 
wiUi figures and other designs that require extreme 
delicacy of outline, accuracy of shading, and selec- 
tion of coloring. The enamel painter has to work, 
not with actual colors, but with mixtures which he 
only knows (rom experience will produce certain 
colors after the delicate operation of the fire; and 
to tiie common skill of the painter, in the arrange- 
ment of his pallet and choice of his colors, the 
enameUer has to add much practical knowledge of 
the chemical operation of one metallic oxide on 
another; the Visibility of his materials; and the 
utmost degree of heat at which they will retain, not 
only die accuracy of the figures which he has given, 
but the precise shade of color which he intends to 
lay on. 

Painting in enamel requires a succession of 
firings; first of the ground which is to receive the 
design and which itself requires two firings, and 
then of the different parts of the design itself. The 
ground is laid on in the same general way as the 
common watch fiice enamelling, already described. 
The colors are the different metallic ondes, melted 
with some vitrescent mixture, and ground to ex- 
treme fineness. These are worked up with an 
essential oil (that of spikenard is preferred, and 
next to it oil of lavender) to the proper consistence 
of oil colors, and are kid on with a very fine hair 
brush. The essential oil should be very pure, and 
the use of this, rather than of any fixed oil, is, 
that the whole may evaporate completely in a 
moderate heat, .and leave no carbonaceous matter 
in contact with the color when red hot, which might 
affect its degree of oxidation, and thence the shade 
of color which it is intended to produce. As the 
color if some vitrified metallic oxides (such as 
that qf gold), will stand at a very moderate heat, 
whilst others will bear, and even require a higher 
temperature to be properly fixed, it forms a great 
part of the techni^ skill of the artist to supply 
the different colors in proper order; fixing tliose 
shades which are produced by the colors that will 
endure the highest, and finishing with those that 
demand the least heat. The outline of the design 
is first tra^d on the enamel, ground and burnt in; 
after which, the gpurts^are filled up giWaally by 
repeated burnings, to the last and finest touches of 
the tenderest enamel. 

Transparent enamels MPe scarcely ever laid upon 
any other metal than* gold, on account of the dis- 
coloration produced by other metals, as already 
explained. If, however, copper is the metal used, 
it is first covered with a thin enamel coating, over 
which gold leaf is laid and burnt in, so that, in fact, 
it is stUl this metal that is the basis of the ornamen- 
tal enamel. With regard to the vast number of 
important minutis in the selection and order of 
applying the colors, the management of the fire, 
£c, &c., almost the whole of what is known, on 
this subject, is confined to the practical artist. 

PLASTER CASTS OF FOLIAGE, &c. 
The following are the particulars of Mr. Deeble's 
process: The leaf as soon as convenient after being 
gathered, is to be laid on fine-grained moist sand, 
in a perfectly natural position; having that surface 



uppermost which is to form the cast; and bein|^ 
banked up by sand, in order that it may be perfectly 
supported. It is then, by means of a broad camel« 
hair brush, to be covered over with a thin coating 
of wax and Burgundy-pitch; rendered fiuid by heat. 
The leaf being now removed from the sand and 
dipped in cold water, the wax becomes hard, and at 
the same time sufficiently tough to allow the leaf to 
oe ripped off without altering its form. This befaig 
done, the wax mould is placed on moist sand, and 
banked up as the leaf itself was; it is then covered 
with plaster of Paris made thin, care being taken 
that the plaster is accurately forced into all the 
interstices of the mould by means of a cameUhair 
brush. As soon as the plaster is set, the warmth 
thus produced softens the wax, which in consequence 
of the moisture of the plaster is prevented from 
adhering thereto ; and with a little dexterity it may 
be rolled up, parting completely from the cast, 
without injuring it in the smallest degree. 

Casts thus obtained are very j^ect, have a 
high relief, and are excellent models, either for the 
draughtsman, or for the moulder of architectural 
ornaments. 



BRONZING. 
What is called bronzing is giving to the articles 
an appearance similar to that assumed by statues, 
and other ornamental works, which are made of 
the compound of copper and tin, known under th» 
name of bronze. In them the metallic surface 
becomes corroded by exposure, and in general 
appears of an intense green color; whilst tiie 
more prominent parts, being most subjected to 
friction, retain a portion of metallic lustre. 

Different modes of producing this effect are 
pursued ; but they all consist in covering the figure 
to be bronzed, eiUier with water or oil paint, of the 
desired color, and then rubbing a metallic powder 
upon the projecting parts. 

The first thing to be attended to in this art, is 
the preparation of the bronze to be used. Many 
receipts have been given for preparing this, but the 
two following we think decidedly the cheapest, and 
the best we have seen. 

Receipt for maitng Green Bronze, — ^Take one 
quart of strong vinegar ; half an ounce of mineral 
green ; half an ounce of raw umber ; half an ounce 
of sal-ammoniac ; half an ounce of gum-arabic ; two 
ounces of French berries; half an ounce of copperas; 
and about three ounces of green oats, if these can 
be procured ; although, if they cannot, the prepara- 
tion will succeed perfectly well without them. 
Dissolve the different salts and gums, in small por- 
tions of vinegar ; then mix the whole in a strong 
earthen vessel, adding the berries and the oats, over 
a gentle fire : bring the compound to boiL Then 
allow it to cool, and filter it through a flannel beg» 
when the bronze will be fit for use. 

Receipt for making Bronze commonly need bjf 
BraeS'founderi, — ^Take oiy English pint of strong 
vinegar; one ounce of sal-ammoniac; half an 
ounce of alum ; a quarter of an ounce of arsenic ; 
dissolve them in ths vinegar, and the compound is 
fit for use. We know brass-founders who have 
been in the habit of using this cheap composition 
for several years ; and, where the metal is good, it 
is very seldom found to fail. 

The bronze being how prepared, the next thing 

to be attended to is the cleaning of the brass-work ^ 

I .to be bronzed ; and the best method for— _^ 
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Geoning work previovs to uring Bronze is either 
Dy filing, turning, rubbing with sand-paper, or 
dipping in aqua-fortis. It is absolutely necessary, 
in order to be successful, to have the work well 
cleaned, and free from grease, especially; and the 
latter of these methods is certainly the best, and 
therefore ought always to be used when it is 
inshed to succeed particularly weU, although any 
of the above methods are perfectly sufficient for 
ordinary purposes. 

Having thus got the bronze and the work ready, 
we now proceed to describe the manner. 

Bronxing Bran-work, — ^This must be done with 
a small brush, and great care must be taken to 
keep the work constantly wet with the liquid, to 
prevent it from turning green. When the color 
which is wished has be^ attained; which will 
generally be in from twenty to thirty minutes, the 
work must be quickly washed in clean cold water, 
and then dried in soft warm sawdust, after which 
the whole is laid over with a coating of lacker, 
which preserves the colors. 

It often happens, however, from the quality of 
the brass, that the bronze will not bring the work 
to a sufficiently dark color; means must be used 
to remedy this defect, and we think — 

The best and cheapest method of giving a proper 
dark tinge to Bronze, when, from the nature of the 
metal, we cannot otherwise succeed, is the follow- 
ing: — ^Mix about a quarter of an ounce of the 
finest lamp black, with about one . gill of strong 
spirit of wine, and strain the mixture through a 
fine linen cloth. The work on which the bronze 
has been already used, must then be warmed upon 
a cistern plate, or over a clear fire, until it can 
scarcely be hftld in the hand. Then, with a fine 
cameUhair brush, such as is used for lackering, the 
work must be laid over with this mixture, in very 
tiiin coatings, until the shade required be obtained. 
When cold, it must be polished with a very soft 
brush, or piece of linen rag, dipped or moistened 
with clear green oil. A coating of lacker is then 
laid over the whole, and the most beautiful bronze 
will be obtamed that can be produced on brass; 
and, if the work is not made too black with the 
mixture, nor the lacker used of too bright a yellow, 
the bronze obtained, will be a beautiful dark green 
— ^the color now so much used by the English 
brass-founders. By this it will be seen, that any 
shade of what is called green bronze can be 
obtained, simply by using more or less of the 
blacking, and a lighter or darker color of the 
yellow lacker; and the different tints wished to be 
given to the work will of course be obtained by the 
different thickness of the coatings of blacking which 
the several parts of the work receive. The work, 
nowever, will stand much longer in color, when the 
oronze can be made sufficiently dark, without using 
the blacking at all ; and this can be done, although 
it takes no longer time than is required when ti^e 
blacking is used. 

Method of giving Bronze the proper shade 
without using blacking. — When either of the 
bronzes, first "described, have been used and the 
work dried, as there described, if the shade should 
not appear so dark as is wished, let the work be 
plaeed before a smart fire, or in bright sunshine, 
where, however, no current of air passes. When 
thus exposed, let it be turned occasionally, and 
brushed with a soft brush. This plan will be 
found to produce a very fine bronze, aiter all other 
have failed, Cwith the exception of the 



blacking) but it is tedious, and where time is an 
object, it will always be found best to use the 
blacking. 

Bronzing Plaster Figures, Sfc, — ^When water 
color is used, the work must be sized over, until 
it will bear out, that is, until the moisture will stand 
upon the surface, and not sink immediately in. 
Tlie books in general recommend size made from 
isinglaas, but good, dear, common glue, is much 
cheaper, and will answer equally well. After the 
cast or sculpture has been properly sized, it is 
ready to receive the color; this is prepared by 
grinding Prussian blue, yellow ochre, and lamp 
black, in some weak size. The colors ought to be 
ground separately, and a&rwards mixed together, 
as tbs Prussian blue requires more grinding than 
either of the others; and because they may after- 
wards be so mixed, as to produce any tint required. 
The color must be spread evenly over the article to 
be bronzed, and allowed to dry. . When it is dry, dip 
a brush into some thin oil gold size, scrape the brush, 
so that but littie of the size may remain in it, and 
pass it over the figure, so as just to moisten every 
part: it is then to be put by until it becomes tacley, 
that is, until the finger will adhere to, but not be 
moistened by the size ; it is then ready to receive 
the bronze powder. 

When gold size is not at hand, a littie japan Tar- 
nish, or even fat oil, diluted with spirits of turpen- 
tine, will answer the purpose. 

Sometimes the bronze powder is applied without 
the intervention of any adhesive matter, excepting 
the size contained in the water color. It must 
then be rubbed on before the color is perfectiy dry. 

To Bronze with Oil Color. — First give the work 
a coat of white, or red lead, ground in oil, and 
when this is perfectly dry, apply another coat, 
consisting of the colors before named, ground in oil, 
and mixed with a small quantity of japan varnish ; 
this is to be suffered to diy, until it be(x>mes tackey, 
when the bronze powder is to be applied to it. 

Bronze Powders. — ^There are various kinds of 
bronze powder, which are kept for sale by many 
of the colormen. The aurum musivum, or mosaic 
gold, is used for inferior articles; this is a prepara- 
tion of tin, quicksilver, and sulphur, possessing a 
bright gold-like appearance. A copper colored 
bronze may be obtained by dissolving copper in 
aqua-fortis, until it is saturated, and then putting 
into the solution some small pieces of iron, when 
the copper will be precipitated jn the metallic state, 
the fluid must than be poured off, and the powder 
carefully washed, dried, and levigated, when it may 
be put by for use. Brqpze powder is sometimes 
made from Dutch gold, which is sold in books, at a 
very low price. This is treated in the fame way as 
gold leaf, in making the gold powder; all these 
inferior bronzes require to be covered with a coat of 
dear varnish, or they will very soon lose their mt* 
taUic appearance, nor will the varnish entirely pre- 
vent, although it will greatiy retard, this change. 

Mode of applying the Bronze Powders.— All 
the recipes which we have seen, direct the use of 
a brush, or of a piece of cotton, dipped Id the 
powder ; this mode is not only fllovenly, but bIsq 
wasteful, which is of some importance -when gold 
powder is used, and no other material ought ever 
to be employed, as it greatiy exceb all its sub- 
stitutes, both in durability and beauty^ and when 
properly managed, the increased expense b trilling. 

The best m^e^ to* cover the finger with a amall 
piece of doe-skin leather; this should be lightly 
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dipped into the powder, and the loose partidet rob- 
bed off upon a pieee of fine smooth leather, which 
may be pasted on a small piece of board, and kept 
for the purpose ; or the oorer of a book will answer 
perfectly weU. The powder may then be applied so 
as to touch those parts only where it is wanted, 
and then the quantity may be rq;ulated with the 
greatest exactness. A brnsh, or apiece of cotton, 
will allow particles of the powder to fbll where it is 
not desired, and thus injure the work. 

We have already said that the prominent parts only 
ought to be touched with the powder. Some arti- 
cles, however, admit of more of the metallic cover- 
ing than others. Thus a medallion, which may be 
supposed to be frequent^ handled, and consequently 
robbed bright, ought to be covered more freely than 
a bust, or statue. It is evident that this must be 
left to the good sense of the workman. Varnish 
is not only unnecessary, but would materially injure 
articles, where the genuine gold powder is used. 



ARGAND BURNER. 

IlfPROVSlIBNT OF, BY SIR J. RBRSCHBL. 

Thk following simple, easy and unezpensive mode 
of greatly increasing the quantity of light yielded 
by a common Argand burner, has been used by me 
for some years, and is adapted to the lamp by which 
I write, to my greatly-increased comfort. It con- 
sists in merely elevating the glass chimney, so 
mudi above the usual level at wlSch it stands in the 
burners in ordinary use, that its lower edge shall 
dear the v/iper edge of the circular wick, by a space 
equal to about the fourth part of the exterior dia- 
meter of the wick itself. This may be done to any 
lamp of the kind, at a cost of about sixpence, by 
merely adapting to the frame which supporto the 
diunney four pretty stiff wires, bent in sudi a man- 
ner as to form four long upright hooks, in which 
the lower end of the chimney rests: or still better 
if the lamp be so originally constructed as to sustain 
the chimney at the required elevation without such 
addition, by thin lamins of brass or iron, having 
their planes directed to the axis of the wick. 

The proper elevation is. best determined by trial ; 
and as the limits within which it is confined are 
very narrow, it would be best secured by a screw 
motion applied to the socket on which the laminae 
above mentioned are fixed, by which they and the 
chimney may be elevated or dB^ened at pleaspre, 
without at the same time raising or lowering the 
wick. Approximately it may be done in an instant, 
and the experiment is not a little striking and in- 
stroctive. Take a common Argand lamp, and 
alternately raise and depress the chimney vertically 
from the level where it usually rests, to about as &r 
above the wick, with a moderately quick but steady 
motion. It will be immediately perceived that a vast 
difference in the amount of light subsisto in the 
different positions of the .chimney, but that a very 
marked and sadden maximum occurs at or near the 
elevation designated in the commencement of this 
etter : so marked indeed as almost to have the 
Affect of a flash if the;notion be quick, or a sudden 
dlaze as if the wick-screw had been raised a turn. 
The flame contracts somewhat in diameter, lengthens, 
ceases to give off smoke, and attains a da^Ung in- 
tensity. With this great increase of light there is 
certainly not a correspondiiigly increased consump- 
tion of oil. — Philos, Mag. 



MISCELLANIES. 

Lummoua Piants.^-lt is well known that some 
plante are luminous, and also that parts of planto 
in an indpient state of decomposition, shine more 
or less. Potatoes kept in cellars, in a growing 
state, and therefore useless as food, sometimes be- 
come so luminous, that we can read by them the 
print of a book in the dark. 2. The Dictamnu$ 
albus, {Fraxinelkiy common in Germany) spreads 
round it, in dry summer evemngs, an atmosphere 
which, on the approach of a taper, inflames with a 
blue flame. 3. Other planta give out a tparkUng 
UffAt, probably of an electrical nature ; sudi is the 
case with the flowers of Calendula, (Marygold,) 
lh>paolum, (Indian Cress,) Lilium iulbiferum, and 
ChaleedomcUm, TageteSi (French Marygold,) ffele^ 
anikuif (Sunflower,) and Polyantkui, as mentioned 
by Mr. Johnson, of Westerby, in Vol. III., p. 145, 
of the '' Edinburgh Philosophical Journal.'' 4. 
. Some planta give out a calm steady light, as Dema- 
thtm violaceum, SchittoHega oemundacea, PhytO' 
laeca decandra, Rhizomorpha pinnata, &c. The 
luminous appearances in the galleries and shafta of 
our mines are often to be traced to rhizomorphoua 
plants. 5. The milky juice of some planta is very 
luminous. 6. Tranks, branches, and roota of trees, 
in an indpient state of decomposition, become 
luminous. 

Joining Tortoiaethell, — ^The common method of 
joining tortoiseehell together, is, by making the 
joint overlap a little; binding a wet linen doth 
around it, and pressing the whole between the jaws 
of a pair of hot tongs. In this way, the effecta of 
heat, moisture, and pressure, are combined in a very 
convenient manner ; and the tortoiseshell is com- 
^pelled, by their joint action, to become partially 
dissolved, and to unite firmly. 

Fine Blue for Artiete, from Indigo. — ^The blue 
vat of the dyer contains indigo deoxidized by pro- 
toxide of iron, and rendered soluble in ita yellow 
green state by lime-water. If a portion of this 
solution be exposed to the air in a shallow vessd, 
the indigo will qieedily absorb oxygen, and be pre- 
cipitated in ita usual state of an insoluble blue pow- 
dor. This bdng dried and digested, becomes pure 
indigo, by the abstraction of all the resin and lime 
contained in it. Thus prepared, it is a fine powder, 
intensdy deep, but softened, tender in ita tint, re- 
sembling ultramarine, and does not change when 
exposed to the air ; it is, therefore, an acquisition 
to the palette of no ordinary kind, and is Ukdy to 
prove die most valuable of all blues, when made into 
cakes for wash-drawings, for the use of miniature- 
painters. 

Gold Sheathing for Ships. ^Tht celebrated che- 
mist, Proust, having ascertained that all salt con- 
tains a portion of mercury, thought it not unlikely 
that if a ship's bottom were covered with gold leaf, 
it might return, after a long voyage, with as mudi 
quicksilver adherifig to it as would not oidy pay all 
expenses, but afford a laige profit. The experiment 
seems deserving of trial.-^-lfecAaiiso'« 'Magagine. 



QUERIES. 

182— How are stencilled letters or platei made? Jtn- 
noered on page 41 4. 

183— >Wfiat metal is fit for parabolic mirrors ? jh rnr ered 
on pa^e 414. 

184— With what are the letters on door plates filled, so as 
to be hard and durable ? Amwered on page 414. 
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LATHE CHUCKS. 

{Rfisunted from page 143, and comAuded.) 

Th& Slide Chuck is made of metal, and is adapted 
to hold small objects, which it does very firmly, par- 
tidilarly such things as wires, spindles, and others 
of alike nature. It is represented in Fig. 1, and 
consists of, first, a screw which fits the mandril of 
the lathe. The rest of the chuck is pretty solid, and 
of brass, having a long cavity in the fiice of iC, so 
constructed as to be wider inside than outside ; tiius 
anything fitting into it cannot fall out, although it 
may slide along from end to end of the cavity ; as 
such slides cannot fall out, it is difficult to conceive 
how they could get in. This object is attained by 
making the face of the chuck of a different piece 
from £e back of it, and not screwing it on untQ the 
two sliders, marked in the cut A A, have been 
placed in the cavity C. The two slides may be let 
out further from the centre, or brought nearer to it 
by means of the screws B B. The work to be fixed 
is placed between the ends of the slides, which it 
will be perceived are cut hollow that they may hold 
more firmly. 

The Univer$al Chuck is represented in Fig. 2, 
and though the screw which fits the mandril is not 
represented as in the other drawings, yet it is 
understood to be at A. This part, therefore, is 
that which fixes it to the lathe, the opposite end of 
the chuck presenting a hole. A is a hollow screw, 
at the bottom of wUch is another screw B B, which 
is prevented from moving endwise by a collar in the 
middle of it. One end of the screw is cut right- 
handed and the other left-handed, so that by 
turning it one way, the nuts D C will recede from 
each other, or by turning it the contrary way they 
will advai(ice towards each other. These two nuts 
pass through grooved openings in the plate E, and 
project beyond it, carrying jaws like those of a vice, 
by means of which the substance to be turned is 
held. 

The Surface Chuck, as its name implies, is 
one adapted to turn anything to a flat surface ; it is 
that universally employed by stereotype founders, 
for turning the back of the plates when cast, and 
by other artizans, in various of their manufactures. 
It is figured in No. 3, and consists merely of a 
fiat disc of metal, with four long holes or channels 
through its face. Its size is considerably wider 
across than any we have before described, is usually 
indeed nearly as large as the height of the mandril 
above the bed of the lathe will allow. In the 
various grooves are placed certain screws, or dogs, 
of form and size proportioned to the work to be 
fixed. The chuck is usually attended with three 
sets, of the bhape represented in Figs. 4, 5, and 6.. 
The appropriate employment of any particular 
set must, of course, be left to the discretion of 
the turner. There must be as many in each set as 
there are channels cut in the face of the chuck. 

The Driver CAttc*.— This is represented in Fig. 
9. It is one of extremely similar construction, and 
of the greatest utility and general application. It 
b tiirnished with the usual screw to fit the lathe 
head, aud is formed merely of a thick piece of iron, 
pointed at the outer end, and having a square hole 
made through it, at right angles to its axis. Into 
this hole fits an elbowed iron bar, about the size 
represented, and which is moveable in and out the 
whole, though capable of being fixed in jmy po- 
sition by a screw pressing against it. The work 
lo be turned is fiastened by one end to the back 



popit head, and by the otiier to the point tif the 
chuck. The wood may by possibility be of such a 
form that the elbowed iron may be made to bear 
down upon it, and thus turn it round, but this is not 
always, nor even frequently, the case. When the 
chuck will not turn it round properly, it is neces- 
sary to fasten to the end of the piece of wood what 
is called a carrier , two kinds of which are repre- 
sented in Figs. 7 and 8, — Fig. 8, for example, being 
screwed on to the wood, its pointed end will catch 
against the chuck, and the whole will turn together. 
This carrier is so simple that a description of it 
seems imnecessary. 

A modification of this apparatus is where the 
arm of the chuck is straight, and the arm of the 
carrier bent; thus in Fig. 7, the projecting arm 
shown would meet a straight arm of Uie chuck, and, 
as in the former instance, one would carry round 
the other. 

Besides the above, there are numerous others ; — 
as, for example, the Branch Chuck, which has four 
arms, furnished with screw heads, but it is not 
useful. The Boring Chuck which is nothing but 
the square hole chuck formerly described, and 
which has the present name, merely because the 
usual bits are fixed into it. 

The Drill Chuck is precisely the same thing, but 
adapted for smaller drills. Every turner, indeed, 
is accustomed to make for himself such chucks as 
he may require, and most persons will remember 
some which are not here described. To note them 
all would be impossible, so many being fashioned 
for particular purposes, and adapted for holding 
certain articles; tlius the brush- maker, and the 
seal engraver, require but one — and that to hold 
his drills or bits ; the optician others of particular 
shape, either for grinding his lenses, or polishing 
his speculas. The turning of the ivory sliders for 
magic lanthoms has its own peculiar chuck. The 
engraver may require one with even tangent screws. 
The potter, the grinder, the polisher, and the gem 
cutter use none, though their lathes are fitted up 
with other apparatus, simple, indeed, but no less 
necessary for their particular pursuits. 

Besides the above, there are other chucks of a 
compound character, for turning concentric, oval, 
and other ornamental work ; they are known by the 
names of the Concentric Chuck ; the Oval Chuck : 
the Compound Eccentric; the Oblique; the Geome- 
tric; iht Pillar 'Fluting ; the Spherical; the Straight 
Line ; and the Epiegloidal, 

We have written an illustrated account of the first, 
but fear, that without the assistance of other parties, 
we cannot promise any description of the others, not 
possessing them, and the whole literature of England, 
not containing a smgle work on Turning, except a 
small production by Ibbetson, sold at an extravagant 
price, and confined to a description of his own 
inventions. 

LACKERING. 
Lackering is a process by which a glossy golden 
appearance is given to various metallic articles, by 
means of a more or less pale yellow vomish. Its 
object is chiefly to prevent such goods from be- 
coming oxidated or tarnished, by exposure to the 
atmosphere or to water. If made well, lacker is 
exceedingly durable; and if laid on and burnt 
with attention and care, adds much to tiie beauty 
of the brass or other metal upon which it is laid. 

liie art of lackering, like all others of a simi- 
lar character, requires practice to ensure facility- 
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of operating ; and the complete success of the opera- 
tion depmids upon a number of minute circumatancesi 
not easy in writing to provide against or to explain. 
The following remarks and reoeipts we trust will 
assist, if not perfect, those who may wish to attain 
a complete knowledge of the art. 

7b Prepare Brass Work, 8fc, — As the object of 
lackering is not to gire a brilliancy, but to preserve 
one already obtained, it will be evident that in the 
preparation of any thing, the brighter surface ob- 
tained the better. Some goods are turned in the 
lathe and then polished '; sometimes, as in philo- 
sophical instruments, burnished also — this makes 
them sufficiently bright. Other goods, as, for 
example, many which have chased surfaces, and 
wMcfa cannot therefore be turned with a cutting 
tool, are held against a scratch brush or brush of 
wire, which is fixed to the lathe like a chuck, and 
is made to revolve rapidly. This removes all as- 
perities and renders the surfiice fit to receive the 
lacker. A third and more common process is after 
the surface is got by other means as clean as pos- 
nble, the goods are put into pickle ^ that is, into 
aquafortis and water, and there suffered to remain 
some hours, according to circumstances. The acid 
eats away the outer coat, leaving a bright surface 
beneath. The goods are now put into bran, and 
there shaken about to dry and clean them, when 
they will be ready for laekering. 

To Clean Old Work. — Such things as have been 
lackered before are easUy cleaned by boiling them 
in pearl-ash, when the old lacker will be destroyed, 
though it will perhaps still lay upon the sur£Bu:e as 
a wMtish kind of varnish. To remove this, and 
restore the articles to their proper color, let them 
be soaked in pickle, the same as for new work, 
examining them from time to time to see if they 
are sufficiently^ cleaned. 

To Lay the Lacker on. — ^This is done in two 
ways, called cold lackering and hot lackering. By 
the former, a little lacker being taken on tlie brush, 
which should be a common camel hair varnish one, 
it is laid carefully and evenly over the work, which 
is then placed in an oven or on a hot stove — the 
heat from this continued orJy for a minute or two 
is sufficient to set the lacker, and the work is 
finished. By the second method, the work is heat- 
ed first to about the heat of a flat iron as used 
by the laundress, and the lacker quickly brushed 
over it in this state, the work being subjected to 
the oven for a minute afterwards or not, according 
to the pleasure and judgment of the lackerer. The 
article, if very small, will require this, because it 
will have parted with most of its heat in laying on 
of the lacker ; if heavy, it will retain sufficient to 
perfect the process. The greatest difficulty is to 
know the exact degree of heat, and this know- 
ledge cannot he attained except by experience, so 
different is the nature of the materials, the quality 
of different lackers, and the effect to be produced. 

Lacker for Brass. — 
2 oz. of an*ber or copal, ground on porphyry, 

40 gr. of drain's blood, 

30 gr. of the watery extract of red sandal wood, 

36 gr. of Oriental saffron, 
4 oz. of pounded glass, and 

40 oz. of very pure alcohol. 

To apply this varnish to articles or ornaments of 
brass, expose the^ to a gentle heat, and dip them 
into the varnish. Two or three coatings may be 
applied in this manner, if necessary. The varnish 
is durable, and has e) beautiful color. Articles var- 



nished in this manner may be cleaned with water 
and a bit of dry rag. 

Lacker for Philosophical Instruments, — This 
lacker or varnish is destined to change, or to modify 
the color of those bodies to which it is applied. 

f oz. of gum guttae, 

2 oz. of gum sandrac, 

2 oz. of gum elemi, r 

1 oz. of dragon's blood, of the best quality, 

1 oz. of seed-lac, i 
$ oz. of terra merita, 

2 gr. of Oriental saffron, 

3 oz. of pounded glass, and 
20 oz. of pure alcohol. 

' The tincture of saffron and of terra merita, is first 
obtained by infusing them in alcohol for twenty-four 
hours, or exposing them to the heat of the sun in 
summer. The tincture must be strained through a 
piece of clean linen doth, and ought to be strongly 
squeezed. This tincture is poured over the dragon's 
blood, the gum elemi, the seed lac, and the gum 
guttse, all pounded and mixed with the glass. The 
varnish is then made according to the directions 
before given. 

It may be applied with great advantage to philo- 
sophical instruments : the use of it might be extended 
also, to various cast or moulded articles ^th which 
furniture is ornamented. If the dragon's blood be 
of the first quality, it may give too high a color ; 
in f^is case the dose may be lessened at pleasure, 
as well as that of the other coloring matters. 

It is with a similar kind of varnish that the artists 
of Geneva give a golden orange color to the small 
nails employed to ornament watch-cases ; but they 
keep the process very secret. A beautiful bright 
color might be easily communicated to this mixture ; 
but they prefer the orange color, produced by cer- 
tain compositions, the preparation of which has no> 
rektion to that of varnish, and which has been 
successfully imitated with saline mixtures, in which 
orpiment is a principal ingredient. The nails are 
heated before they are immersed in the varnish, and 
they are then spread out on sheets of dry paper. 

Gold- colored Lacker, for Brass-work f Watch- 
cases, Watch-keys, Sfc. — 
6 oz. of seed lac, 
2 oz. of amber, 
2 oz. of gum guttse, 

24 gr. of extract of red sandal wood in water . 

60 gr. of dragon's blood, 

36 gr. of Oriental saffron, 

4 oz. of pounded glass, and 
36 oz. of pure alcohol. 

Grind the amber, the seed lac, gum gutts, and 
dragon's blood on a piece of porphory ; then mix 
them with the pounded glass, and add the saffron, 
after forming with it an infusion of the alcohol and 
an extract of the sandal wood. The varnish must 
then be completed as before. The metal articles 
destined to be covered by this varnish are heated, 
and those which will admit of it are immersed in 
packets. The tint of the varnish may be varied, 
by modifying the doses of the coloring substances. 

Lacker of a less drying qttality, — 
4 oz. of seed lac, 

4 oz. of sandarac, or mastic, 
\ oz. of dragon's blood, 

36 gr. of terra merita, 
36 gr. of gum guttee, 

5 oz. of pounded glass, 

2 oz. of clear turpentine. 
32 oz. t)f spirits of turpentine. 
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Extract, by infusion, th« tincture of the coloring 
subftanoes, and then add the resixious bodies accord- 
ing to the directions for compound mastic yamish. 

Lacker or yamishes of this kind are called chang- 
ing, becaose, when applied to metals, such as 
copper, brass, or hammered tin, or to wooden boxes 
and otiier ftimitore, they communicate to them a 
more agreeable color. Besides, by their contact with 
the common metals, they acquire a lustre which 
approaches that of the precious metals, and to 
which, in consequence of peculiar intrinsic qualities 
or certain laws of convention, a much greater value 
is attached. It is by means of these changing var- 
nishes, that artists are able to communicate to their 
leaves of silver and c6pper, those shining colors 
observed in foils. This product of industry becomes 
a source of prosperity to the manufacturers of buttons 
and works formed with foil, which, in the hands of 
the jeweller, contributes with so much success to 
produce the rays of light which doubles the lustre 
and sparkling quality of precious stones. It is to 
varnish of tibis kind that we are indebted for the 
manufacture of gilt leather, which, taking reftige in 
England, has given place to that of the papier mrch^, 
which is employed for the decoration of palaces, 
theatres, &c. 

In this last place, it is by the effect of a foreign 
tint obtained from the colormg part of saffron, that 
the scales of silver disseminated in eottfeetion cT 
hyaeinihe reflect a beautiful gold color. 

The colors transmitted by different coloring sub- 
stances, require tones suited to the objects for which 
they are destined. The artist has it in his own 
power to vary them at pleasure. The addition of 
annatto to the mixture of dragon's blood, saffron, &c. 
or some changes in the doses of the mode intended 
to be made in colors. It is, therefore, impossible 
to give limited formulae. 

To make Lacier for various THnts. — ^Mix sepa- 
rately, 

4 02. of gum guttse in 
32 oz. of spirits of turpentine, 
1 oz. annatto, and 

4 oz. of dragon's blood, also inseoarate dosea 
of turpentine. 

These infusions may be easily made in the sun. 
After fifteen days exposure, pour a certain quantity 
ot these liquors into a flask, and by varying the 
doses diffei-ent shades of color will be obtained. 

They may be employed also for changing alcoholic 
varnishes ; but in this case, the use of saffron, as 
well as that of red sandal wood, which does not suc- 
ceed with essence, wUl soon give the tone necessary 
for imitating, with other tinctures, the color of gold. 



ON ALBUMEN. 

Albumen is found of the greatest purity in the 
white of eggs, being combined only with a minute 
portion of soda and water. It abounds also in the 
serum of the blood, the vitreous and crystalline 
humours of the eye, in the dropsical fluid, the skin, 
cellular membrane, &c. It is easily dissolved in 
cold water, but soon passes into putrefaction ; when 
heated, it begins to solidify at 134^ coagulates at 
160^, and at 212'' shrinks, and dries into a homy 
mass. When diluted with water it does not so 
easily coagulate, but when once solidified it becomes 
entirely insoluble in that menstruum, and can be 
dissolved only in the pure alkalis potassa and soda.. 
It is coagulated by the acids and metallic oxides, 
'so by the muriates of tin and gold, ferryocyanuret 



of potassium, acetate of lead, pd nitrate of silver } 
bi-chloride of mercury, however, ia the most deli« 
cate test of albumen, aa water containing only -the 
1.2000 part of its weight, is rendered turbid by a 
suigle drop of a saturated solution of this salt, being 
converted thereby into calomel, a toxicological fact 
of great importance. On the addition of concen« 
trated sulphuric acid it becomes black, and exhales 
a nauseous smell, but if a gentie heat be applied it 
is re-dissolved, and a solution of a beautiful red 
color is formed. Strong hydrochloric add gives it 
a violet tinge, and at length becomes saturated with 
ammonia. Nitric acid at 70° disengages a large 
quantity of azotic gas, and if the heat be increased, 
hydrocyanic acid is formed. After which carbonic 
acid and carburetted hydrogen are evolved, and the 
residue consists of water, containing a little oxalio 
acid, covered witii a lig^t, yellow colored oiL 
When macerated for a month in dilute nitric acid it 
is converted into a substance very analagous to 
gelatine. If dry potass or soda be triturated with 
albumen, either liquid or solid, ammonlcal gas is 
evolved, and the residuum, if calcined, yidds a 
prussiate of the alkali. If mixed with alc(^l it 
separates in the form of white insoluble flocculL 

We will now enter upon the various hypotheses 
which have been advanced to account for the co- 
agulation of albumen, which was based upon ite 
suppositious imposition, being "free soda, albu- 
men, and water }" and this was inferred to be the 
case, because soda appeared at the negative, and 
albumen at the positive pole of a voltaic battery 
while it was under its influence. Heat is stated to 
cause coagulation, ''by the water abstracting the 
soda, and leaving the albumen isolated, which is 
merely stating the effect without the cause. The 
adds and metallic oxydes are said to decompose it, 
by uniting with the lUkali," — How tibe combinatioii 
of the oxides and alkali is effected it is rather diffi- 
cult to conceive ; and alcohol predpitates the 
albumen, by '' uniting with the water,*' Here we 
have two different causes for the same effect. With 
regard to the neutral salto no explanation has been 
given in what manner they effect coagulation. It is 
well known that bidiloride of mercury is converted 
into the proto-chloride when mixed witii white of 
eggs, a fact which so strongly militates against the 
alkaline theory, that it is impossible to overcome it, 
for if the alkali is the acting re-agent, binoxide, and 
not protochloride should have been predpitated. 
Oxygenation has also been asserted as the cause. 
Its weak affinity for water has been an hypothesis, 
whereby almost any re-ag^it is capable of teking it 
from it. Dr. Ure, however, attributes it to co&e- 
dve attraction, and which, indeed, appears to be 
the most plausible of any. 

Seeing how multifarious and conflicting are tiie 
opinions conoeming coagulation, it appears pretty 
evident that we have not yet arrived at a correct es- 
timate respecting the constitution of albumen. It 
would appear from the effects whidi electridty pro- 
duces on it, that it was a compound of a radiral and 
base, but the quantity of soda is so small that we can- 
not fairly come to this condusion, especially as the 
soda is in a free state, which is evident from its action 
on test paper. Its ultimate elemento are as follows: 
Carbon . . . 52.883 
Hydrogen . . 7.540 

Oxygen . . . 23.872 
Nitrogen . . 15.705 
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So diat we Gtimot be snrpriaed at the appearance of 
the inurions compomidB which arise danbag its de- 
composition, sedng it contains everr element neces- 
sary for their production, but in what manner the 
elements themsdyes are arranged in the shape of 
radical and base, we as yet know nothing, although 
we cannot but conclude that something of the sort 
does exist, and that the affinities which th^ exert 
for other bodi^, is the cause of the various4eoom- 
posttions alluded to. For in the case of the 
bidiloride of mercury, 1 eq. of dilorine must have 
been abstracted and combined with some other base 
tiian soda. This phenomenon of the coagulation of 
albumen, has so much attracted the attention of 
philosophers, because it is not found in any other 
organic body whaterw. So, in conclusion, as to 
the cause of coagulations by heat, we can only say, 
there exists so strong a oohesiTe attraction among 
its partkles, that very slight causes effisct its separa- 
tion from water, and when heat is applied, the 
water with the eoda in solution expands, till it is 
beyond the sphere of attraction of the particles of 
albumen, the attraction of o(^esion is then exerted, 
being no longer opposed by the water and alkali, 
and it is thus left in an isolated state. When mixed 
with the concentrated alkali it is again dissolved. 

J. COOKE. 
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ENGRAVING BY VOLTAIC ELECTRICITY. 
(Returned from page 394.^ 

'* 7b Procure Fae-eimilee qf Medale, ^.— This 
may be done by two difforent methods ; the one, 
by dqKMiting a tmmid of the Toltaic metal on the 
face of the medal, (having first heated it, and ap- 
plied wax,) and then depositing the metal (by a 
subsequent operation) in the moSold so formed. 

*' fi^t the more ready way is, to take two pieces' 
of milled sheet lead, (cast lead not being equally 
soft,) having surfaces perfectly dean and free from 
indention. Put the medal betwen the two pieces 
of lead, subjecting the whole to pressure in a screw 
press. A complike mould of both sides is thus 
formed in the lead, showing the most delicate lines 
perfect, (in reverse.) Twenty, or even a hundred, 
of tiiese may be so formed on one sheet of lead, 
and are deposited by the voltaic process with equal 
or greater facility ; as, the more extensive the appa- 
ratus, the more reg^nlarly and expeditiously does the 
operation proceed. Those portions of the surfiiuse 
of tiie lead, where the moulds do not occur, may 
be varnished, to neutralize the voltaic action ; or, 
(a whole sheet of copper being deposited,) the 
voltaic medals may afterwards be cut out. 

'* A piece of wire must now be soldered neatly to 
the back of the leaden plate ; it is then ready to be 
put in action. 

" A Voltaic Impreeeionjrom a Plaster or Clay 
Model, — I took two models of an ornament, one 
made of clay, and the other of plaster of Paris : 
soaked them for some time in linseed oil ; took them 
out, and suffered them to dry — ^first getting the oil 
clean off the snrfiice. When dry, I gave them a 
thin coat of mastic varnish. When the varnish was 
as nearly dry as possible — but not thoroughly so, I 
sprinkled some bronze powder on that portion I 
wished to make a mould of. This powder is prind- 
pally composed of mercury and sulphur. 1 had, 
however, a complete metallic coating on the surface 
of my model, by which I was enabled to deposit a 
■urfaice of copper on it, by the voltaic method I have 



already described. I have also gQt the surface of a 
day modd with gold leaf, and have been successfol 
in depositing the copper on its surface. 

'* When tibe plaster or day ornament is gilt with 
gold leaf, or bronzed, a copper wire should be 
attached to it, by running through from the back, 
until the point appears above tiie front surface — 
orlevdwithit inll be suffident. The other end 
must then be attached to the binding screw con- 
necting it with the zinc, in aU respects similar to 
any of the foregoing methods. 

*' To obtain any number ofcopieefrom an already 
engraved Copper^plate, — A copper-plate may be 
taken, engraved in the common manner—the lines 
being in intagUo, Procure an equd-sized piece of 
sheet lead ; lay it on the engraved side of the plate, 
and put both under a very powerfitt press ; when 
taken out, the lead will have every line, in relief, 
that had been sunk in the copper. 

'' A wood engraving may be operated on In like 
manner; — as lead bdng pressed into it will not 
injure it. 

'* A wire may now be soldered to the lead, then 
bed it in a box ; and put it into the whole voltaic 
apparatus, — ^when a copper-plate, bdng an exact 
foe-simile of the origind, will be formed. 

** In this process, care must be taken that the 
lead is dean and bright, as it comes from the roller 
in the milling process, and consequently free from 
any oxidation, which it soon acquires, if exposed 
to the atmosphere. It should be put in action as 
seon as possible after being taken out of the press. 

** 7b Copy a Wood Engraving, — I may premise 
that, but for the plastidty and perfectly unelastic 
property of lead, the discovery would be of but 
comparatively small vdue. Plumbers who have 
handled the substance for the greater portion of 
their lives, are astonidied to find it so susceptible 
of pressure; on the contrary, wood engravers did 
not, until now, imagine their blocks would stand 
the pressure of a screw press on a lead surface with- 
out injury ; but such is the fact in both instances. 
In the manner in which box wood is used for wood 
engravings, being horixontd sections, it will sustain 
a pressure of 8000 lbs. without injury, provided tha 
pressure is perfectly perpendicular. 

'' The wood engraving being given, take a piece 
of sheet lead the requisite size ; let its superfides 
be about one-eighth of an indi larger all round than 
that of the wooden block. The lead must now be 
planed with a common plane, just as a piece of soft 
wood : the tool termed by the joiner the try plane 
does best ;— a dear bright surfoce is thus obtained, 
such as 1 have been unable to get by any other 
means. The engraved surface of the wood must 
now be Idd on the planed surfooe of the lead, and 
both put carefully in the press; should the engraving 
have more than two inches of superfides, a copying 
press is not powerful enough. Whatever press is 
used, the subject to be copied, must be cautiously 
Idd in the centre of the pressure, as a very slight 
laterd force will in some degree injure the process. 
The lead to be impressed upon must rest on the 
iron plate of the press, as must the back pfurt o* 
the wood engraving; the pressure to be applied 
regularly, and not, as in some cases, with a jerk. 
When the pressure is deemed complete, they may 
be taken out ; and if, on examination, the lead is 
not found to be oompletdy up, the wood engraving 
may be neatly relaid on the lead, and again sub- 
mitted to the press, unng the same precaution 
as before. 
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*' WliCTi thr lead i# Uken oiit a mrQ should be 
fti>Ldered to it immediaietjfi and pat into the appara- 
la» without loss of time, aj the leas Lt is subjeoted 
to the setioa of the atmospbare the better ; — care 
qhould nho be taken not to touch the sarfoce with 
the fiu^GTs. In the pamphlet I stated the length 
of time Ktti^Jlf taken to dqiosit the required thick- 
ness of meUl ; — I have be^n iince itbXe to abridge 
that period three or four -fold, as I kee.p the aolatioiis 
al a temperatiire of from 120 to IBO Fahrenheit. 
It h&£ been sugj^ted to me, by Mr. Crosse, of 
Broomfield, to keep the ioltitions bailing, which 
fltiU further increase! the rapidity of the deposition. 
Ck»atmrf to the general chemical analogy the depo- 
sited metal la of a much enperior quality to that 
deported by the very slaw action of a common 
temperature. 

*"* At tht tioie it must be borne in mind, that if 
the proce^ is quickeued by strengthmiing the solu- 
tion in the poeitire cell by the i)dditi<)n of an acid, 
the metal deposited in the opposite one is of a very 
inferior quality ; ao much »a aa to be totally unfit 
tor any pructiti&l purpose. Under these drcum- 
atanees the deoxidating process is not complete, the 
deposit being a reddiftli brown protoxide of copper ; 
thifi kaatt if let remain for a few days longer, 
undergoes A atiU further change ^ it then becomes a 
black oiide of copper, »uch as may be used for 
organic analyais ; and, were 1 to pursue this branch 
of chemistry, I should never report to any other me- 
thod of obtaining it. The above process will apply 
to copying engrared copper-platen, or medallions. 

" I bare also been able to ubtain impressions 
from wood engravinga by the following method. 
Take a piece of tin foil the size, or ther^outs, of 
the engraving ; place it on the engt^ved surfiEtce ; 
over this place a piece of sheet India rubber, and 
pul the wbokr io a press \ on taking out of which it 
iidU be found the tin m thoroughly impressed into 
the lines of the wood. A coatini^ of plaster of 
Paris mufit now b& laid on the tin to about half an 
inch in thickness ; when sct^ the whole may be 
taken off the wooden block. It will be found that 
the tin ndheres to the plaster^ and leares the face of 
the engraving. The tin i^urfncc may now be depo- 
sited on to any required thickness^ The above was 
tried on a coarse wood t^ogniving. I am unable to 
say how it mighc answer for a fine one. 

*'' L have been more than once reminded of the 
fofihle metal, that melts at a temperature of boiling 
water, but had no opportunity of trying it; it might 
be applicable for copying wood engravings. 

^* Ob /Ae Manjiffement of the Apparatus, — ^Next 
to electro-magneti^ni, there is no bra neb of science 
that requires more dexterous manipulation than 
Yoltaic, or electro -ehemifitry ; the most trifling film 
of oxidation often retarding the action of the most 
powerful apparatus. But, in the preheat instance, 
filow actioUf and simplicity of arrangement, being 
the predominating features, such nice attention to 
tninutiffi ia tiot absolutely necesKary^— or at least 
not so muck so as to deter tho$;e hitherto unacquainted 
with the liubject from practising. 

** In ail caseSf to en^re a n>eta]lic connection, 
binding- screws are preferable to cups of mercury ; 
hut J in QSing them, the copper wire, where the at- 
tachment is made, must be brightened with a piece 
of emery papert^-also the point of the serew, where 
it pre!^^3 on the wire. In Kildering the wires to 
the plates, let as little resin be used a& possible ; sal 
ammoniac:, or dilute muriatic acid, answers the 
porpo&e much better. 



" In these experiments, I have invariably found 
an equal sized piece of zinc to answer best. In die 
construction of galvanic batteries in general, I am 
aware, this is a mooted point with high authority ; 
but my own practice, which has been by no means 
small, with batteries of every construction, has led 
me to the opinion that, wherever slow and equable 
action is required, the positive and negative elec- 
trodes Should be of equal superficial area. Although 
amalgamated zinc plates are preferable where com- 
buied intensity and continuity of action are required, 
they must not be used, under any circumstances, 
for the present purposes. It will, Ukewise, be found 
to be essential that the thickness of the zinc be equal 
to that of the required deposition. 

'' Let the porous bottom of the interior vessel^ 
containing the zinc, be a little larger than either of 
the electrodes. I have hitherto used, for this purpose, 
either bottomless glass cylinders, or wooden boxes, 
varnished, with plaster bottoms ; but I should 
recommend a well glazed earthenware vessel, having 
no bottom, but a slight rim projecting inwards, to 
secure the plaster. The zinc should l^ occasionally 
taken out of the arrangement, during continuance of 
the process, and cleimsed by wasUng it in water ; 
the saline solution may also be rene?red. 

<< Crystals of sulphate of copper should be added 
from time to time, to the cupreous solution ; but, 
should the deposition require to be thick, and long- 
continued, it will be necessary to take out the cupre- 
ous solution once or twice during the operation, and 
add an entirely fresh one, — as the sulphuric acid, 
necessarily set free after tiie deoxidisement of the 
copper, when it predommates to any extent, prevents 
the required action from taking place on the copper; 
instead of which, a sub or d^-oxide of copper is 
deposited, in the form of a reddish brown powder — 
the solution being rendered colorless. When this 
takes place, the plate should be taken out, and well 
washed in very dilute nitric acid. I have tried 
several methods to take up the sulphuric add as it 
was set free ; pure clay answers thu purpose pretty 
well, the acid combining to a certain extent with it, 
and forming a sulphate of alumina, or alum, at tiie 
bottom of tiie vessel. 

" When the voltaic copper is bent, it breaks at a 
similar angle to cast copper*, but when heated to a 
red heat, and slowly cooled, it assumes somewhat 
of the pliability of rolled sheet copper, I'^quiring 
to be bent several times before breaking ; should 
it now be beaten on an anvil, it will resume its 
brittleness. 

'* It may be filed, polished, and cut with shears, 
in. the usual manner — the surfece acquiring as ^e a 
polish as the eopper in use among engravers. 

'* Should a tluck mass of metal be requisite for 
any practical purpose ; as it would require a consi- 
derable lapse of time before it could be obtained 
by the voltaic process, the back of the deposited 
metal may be thickened or filled up with solder, 
in a manner already practised in tiie arts, without 
the slightest injury to the surface or texture of the 
deposited metal. 

C Concluded on page 411. 

REVlivV^ 
The Sidereal Heavens^ and other Subjects connected 

with Astronomy, 584 Pages and numerous Plates. 

Warfl & Co. Paternoster Row. 
One of the very best and cheapest books of the 
season. Of solid scientific character, of clear and 
elegant style, of convincing and judicious argumoi^t 
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elegant style, of conTinclng and jadicioos arga- 
nent, of careful arrangement, and of that firm 
principle which all who are well disposed so lore to 
contemplate. The Author, Thomas Dick, l.i..d., 
is already favorably known to the public as the 
author of that widely extended work, entitled 
" C bestial Scenery.*' The present is in the same 
style; and, if possible, of yet greater excellenoe. 
To q lote from such a work, that is, to select pas- 
sages is extremely difScult, for having chosen one 
passage we are, on further reading, apt to desire 
to introduce more than enough, each one appearing 
better than the former. The Publisher, too, has 
got up the work with much care, taste, and expense, 
so that it is fit for the drawing-room, as well as the 
library. We give the following passage as an 
example, to show the style and mode of reasoning 
which pervades the whole : — 

*' TMs earth, and all the huge planets, satellites, 
and comets, comprised within the range of the solar 
system, bear a very small proportion to that splen- 
£d luminary which enlightens our day. The sun 
is five hundred times larger than the whole, and 
would contain within its vast circumference thirteen 
hundred thousand globes as large as our world, and 
more than sixty millions of globes of tbe size of the 
moon. To contemplate all the variety of scenery 
on the surface of this luminary would require more 
than fifty-five thousand years, although a landscape 
of five thousand square miles in extent were to pass 
before our eyes every hour. Of a globe of such 
dimensions, the most vigorous imagination, after 
its boldest and most extensive excursions, can form 
no adequate conception. It appears a kind of 
universe in itself; and ten thousands of years would 
be requisite before human beings, with their present 
ftumlties, could thoroughly investigate and explore 
its vast dimensions and its hidden wonders. 

** But great as the sun and his surrounding pla- 
nets are, they dwindle into a point when we wing 
our flight towards the starry firmament. Before 
we could ajrrive at the nearest object in this firma- 
ment, we behoved to pass over a space of at least 
twenty billions of miles in extent, — a space which a 
cannon ball, flying with its utmost velocity, would 
not pass over in less than four millions of years. 
Here every eye in a dear winter's night may behold 
about a thousand shining orbs, most of them emit- 
ting their splendours from spaces immeasurably 
distant ; and bodies at such distances must necessa- 
rily be of immense magnitude. There is reason to 
believe that the least twinkling star which our eye 
can discern, is not less than &ie sun in magnitude 
and in splendour, and that many of them are even 
a hundred or a thousand times superior in magnitude 
4x> that stupendous luminary. But bodies of such 
amazing size and splendour cannot be supposed to 
bare been created in vain, or merely to diffuse a 
useless lustre over the wilds of immensity. Such 
an idea would be utterly inconsistent with the 
perfections of the Divinity, and all that we know of 
his character from the revelations oOiis word. If 
this earth would have been * createa in vain,' had 
it not been inhabited, so those starry orbs, or, in 
other words, those magnificent suns would likewise 
have been created in vain, if retinues of worlds and 
myriads of intelligent beings were not irradiated and 
cheered by their benign influence. 

"These thousand stars, then, which the unas- 
sisted eye can perceive in the canopy of heaven, 
may be considered as connected with at least J^y 
thousand worlds f compared wiUi the amount it 



whose population all the inhabitants of our globe 
would appear only as 'the small dust of the balance.' 
Here tiie imagination might expatiate for ages of 
ages in surveying this portion of the Creator's 
kingdom, and be lost in contemplation and wonder 
at the vast extent, the magnitude, the magnificence, 
and the immense variety of scenes, objects, and 
movements whidi would meet the view in every 
direction ; for here we have presented to the menttd 
eye, not only single suns and single systems, such 
as that to which we belong, but suns revolving 
around suns, and systems around systems, — systems 
not only double, but treble, quadruple, and multi- 
ple, all in complicated but harmonious motion, 
performing motions more rapid than the swiftest 

glanets in our system, though some of them move a 
undred thousand miles evory hour, — finishing 
periods of revolution, some in tiiirty, some in three 
hundred, and some in one thousand six hundred 
years. We behold suns of a blue or green lustre 
revolving around suns of a ^diite or ruddy color, 
and both of them illuminating with contrasted co- 
lored light the same assemblage of worlds. And if 
the various orders of intelligence connected with 
these systems were unveiled, what a scene of gran- 
deur, magnificence, variety, diversity of intellect, 
and of wonder and astonishment, would burst upon 
the view ! Here we might be apt to imagine that 
the whole glories of the Creator's empire have been 
disclosed, and that we had now a prospect of 
universal nature in all its extent and grandeur. 

"But although we should have surveyed the 
wh(de of this magnificent scene, we should still 
find ourselves standing only on the outskirts, or 
the extreme verge of creation. What if all the 
stars which the unassisted eye can discern be only 
a fiew scattered orbs on the outskirts of a duster 
immensely more numerous ? What if all this scene 
of grandeur be only as a small ludd speck com- 
pared with the whole extent of the firmament? 
There is demonstrative evidence firom observation 
that this is in reality the case. In one ludd drde 
in the heavens, scarody perceptible on a cursory 
view of the firmament, tiiere are twenty thousand 
times more stars distinguishable by the telescope 
than what the naked eye can discern throughout 
the visible canopy of heaven. The milky way, 
were it supposed to contain the same number of 
stars throughout its whole extent, as have been ob- 
served in certain portions of it, would comprise no 
less than 20,191,000 stars; and as each of these 
stars is doubtiess a sun, if we suppose only fifty 
planets or worlds connected with each, we shall 
have no less than 100,955,000, or more than a 
hundred millUnu ot worids contained within the 
space occupied by this ludd zone. Here an idea 
is presented which completdy overpowers the human 
faculties, and at which the boldest imagination must 
shrink back at any attempts to form an approxi- 
mate conception. A hundred millions of worlds 1 
We may state such a fact in numbers or in words, 
but the brightest and most expansive human intd- 
lect must utterly fail in grasping all that is compre- 
hended in this mighty idea ; and perhaps intelligences 
possessed of powers fur superior to those of man, 
are inadequate to form even an approximate concep- 
tion of such a stupendous scene. Yet this scene, 
magnificent and overpowering as it is to limited 
minds such as ours, is not the scene of the universe j 
it is only a comparativdy insignificant speck in the 
map of creation, which beings at remote distances 
may be vnable to detect in £e canopy of thdr sky. 
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or at moft will discern it only as an obsoore pointin the 
farthest extremities of their riew, as we distinguish 
a Ihint nebulous star through our best telescopes. 
''Ascending from the milky way to the still 
remoter regions of space, we perceive several 
thousands St dim specks of light which powerful 
telescopes resolve into immense dusters of stars. 
These nebuia, as they are called, may be con- 
sidered as so many milky ways, and some of them 
are supposed even ' to outvie our milky way in 
grandeur.' Above three thousand of these nebuls 
have been discovered ; and if only two thousand 
be supposed to be resolvable into starry groups, 
and to be as rich In stars at an average as our milky 
way, then we are presented with a scene which com- 
prises 2000 times 20,191,000, or 40,382,000,000, 
that is, more thanybr/y thoumd miiliona of stars. 
And if we suppose, as formerly, five planetary globes 
to be connected with each, we have exhibited before 
us a prospect which includes 2,019,100,000,000, 
or two billions, nineteen thousand one hundred 
millions of worids. Of such a nttmber of bodies 
we can form no distinct conceptions, and much 
less can we form even a rude or approximate idea 
of the grandeur and magn^fleenee which the whole 
of such a scene must display. Were we to suppose 
each of these bodies to pass in review before us 
every mmmie, it would require more than three 
miliums, eight hundred and forty thousand years of 
unremitting observatioB before the whole could be 
contemplated even in this rapid manner. Were an 
hour's contemplation allotted to each, it would re- 
quire two hundred and thirty millions, four hundred 
thousand years, till all the series passed under re- 
view ; and were we to suppose an intelligent being 
to remain fifty years in each worid, for the purpose 
of taking a more minute survey of its peculiar 
scenery and decorations, 100,955,000,000,000, or a 
hundred billions, nine hundred and fifty-five thou- 
sand millions of years woirid elapse before such a 
survey could be completed; a number of years 
which: to limited minds seems to approximate to 
something like eternity itself " 

MISCELLANIES. 
Campotition of the Ahnotphere.'^M, A. Cheval- 
lier states the following as the results of his re- 
searches on the composition of the atmosphere :— 
1st. In general, the air of Paris and of many other 
places contains and organic matters in solution. — 
2nd. If the water deposited firom air (dew) by cool- 
ing be examined, it is found to contetn ammonia and 
organic matters. 3rd. The quantity of ammonia 
contained in the air is often pretty constderable.—- 
4th. The presence of ammonia is easily explained, 
because this gas is produced under manycircum- 
stences. 5th. The composition of atmospheric air 
may vary in certain localities, from a great number 
of particular circumstances, as the nature of the 
combustible employed in great masses, the decom- 
position of animal and vegetable matters, &c. &c. 
The air of London contains sulphurous acid, that of 
the sewers of Paris contains acetate and hydrosul- 

5 buret of ammonia ; air taken near the baaame de 
fotttfoufon eontains ammonia and ita hydrosul- 
phnret.--J'o«mii/ de Pharmaeie, 

ethereal OH qf Wine. — ^It is well known that a 
mixture of alcohol and water in the same proportions 
as they exist in wine has scarcely an odour, whilst 



a few drops of wine remaining in a bottle will be 
easily recognised by ito smell. This characteristio 
odour, which is possessed by all wines in a greater 
or less degree, is produced by a peculiar substance, 
which has all the characters of an essential diL 
This substance is not to be confounded with the 
aroma of wine ; for it is not volatile, and appears 
to be different in various kinds of wine, and in the 
greater number it does not exist at all. When 
large quantities of wine are submitted to distilla- 
tion, an oily substance is obtained towards the end 
of the operation ; it is also procured from wine lees, 
and especially f^m that which is deposited in the 
casks after fermentation has commenced. 

This tetbereal oil forms about one 40,000dth part 
of wine. In ita original state it has a strong flavor, 
is usually colorless, but owing to the presence of a 
small portion of oxyde of copper, it is sometimes 
greenish : when this is separated by hydrosulphuric 
acid it is colorless. The mode of purifying this 
substance will be mentioned after ito composition 
and principal properties have been described. 

This Ktherod dl of wine contains a considerable 

Quantity of oxygen; but Ito constitution is very 
ifferent from that of the oxygenated essential oils 
hitherto known. It consista of a new peculiar acid, 
analagous to the fktty acids, combined with lether ; 
and it of course* is one of the dass of compound 
sethers. It is the first instance of the occurrence 
of an sether which is insoluble in water, and pro- 
duced during the vinous fermentation without the 
intervention of the chemist. The strong resem- 
blance which this substance bears to the essential 
oils, ought to cause them to be studied under the 
same point of view, smd it is probable that light 
may be thrown thereby upon this class of organic 
compounds. To the new acid MM. laebig and 
Pelouse have given tiie name of cmanthie acid, and 
to the essenti^ oil cBnanthie tether.—^Philoi. Mag» 
Keceipt fir Purple f^re.— Reduce each of the 
following ingredienta separaiely to a fine powder ; 
mix them by stirring carefuUy; and rub them 
through a hair sieve. The mixture will, when made 
into rocket stars, and inflamed, bum with a fine 
purple light :— 

Chlorate of potash . . . 2 oz. 

Black oxyde of copper • . 1 oz. 

Sulphur 1 oz. 

Beceiptfir Green Fire. — ^Mix, as above directed, 
the following ingredienta ; which, when burnt, pro- 
duces a green flame : — 

Dry nitrate of barytes 

Chlorate of potash 

Relagar, or still better 

Metallic arsenic . . 

Charcoal .... 

Sulphur 8 oz. 

Receipts for Red and Slue Fire, (eeepage Z2S,J 
TortoiaeehellBoxei. — Homandtortoiseshell boxes 
are thus formed : — ^These substances being placed in. 
brass moulds, and subjected to the action of strong 
screw-presses, which are placed in boilers; and 
when heated, the screws being turned, compel these 
softened substancea to unite firmly togetiier, and 
to receive the forms given to them by the moulds. 
A glue, which may assist in their union, can also 
be made of the raspings of tortoiseshell ; by es« 
posing them in dose venels, with a littie water, to 
the action of heat, under pressure^ in the i 
of a Papin*s digester. 



. Ulb. 
. 4oz. 

|2oz. 

Uoz. 
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AEROSTATION. 

CBetumed from pag€ 365, and concluded. J 



The baUoon constnicted by fhe brothers Montgol- 
lier, and which has been alluded to as the first 
aeronautic machiue of sufficient buoyancy to carry 
any considerable wieight into the air, was- totally 
different, not merely in principle, but appearance, 
from those at present in use. Now, as is well 
known, a balloon is but a globular silk bag, with a 
boat-shaped basket, or car, attached to a net- work 
of ropes which passes over it. That made by 
Montgolfier, and first used by M. De Rosier, was 
decorated with much trouble and expense, and 
composed of silk, partly covered with gold, spangles, 
and scarlet vdvet. The lower part, or car, was a 
gallery sufficiMtly large for the aeronaut to walk 
round, the centre being hoUow, and holding the 
iron frame-work, in which the fire was placed. 
The introductory cut shows the pattern and oma- 
mencal character of Montgolfier'a balloon. 



At the same period that fhe original discoverers 
of aerostation were thus astonishing the whole 
people of France, attempts were made by others, 
particularly by Messrs. Charles and Roberts, to 
achieve something equally interesting, though upon 
the same subject. 

The levity of hydrogen gas had been already 
discovered, and Mr. Charles was desirous of em- 
ploying it to inflate a balloon. His attempts were 
at first much ridiculed, and be was upbraided for 
endeavouring to discover any other principle than 
that already made. Undeterred, however, by such 
discouraging circumstances, he shortly was en- 
abled to prove the truth of his imaginings, for, 
on the 1st of December, 1783, he, with Mr. 
Roberts, ascended from the TuiUeries, made a 
most sucoesafol voyage, and descended in perfect 
safety. 
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TarUms aioeiits with the riral ballooni were 
about the sune time made in different countries of 
Europe, by Montgolfier, Andr«ani, Fleurant and 
Madam Thible, Rosier and Proust, Gnyton, Mor- 
▼eaa, L'Abbd, Bertrand and Yestu, in France. 
Abbe Carmus, in Rhodes. Lunardiand Blanchard, 
in England. Lunardi ascended from the Artillerj 
Ground, London, on the 21st of September, 1784, 
amid a concourse of many thousands of spectators. 
He afterwards repeated the experiment in different 
parts of England, and during the foUowing yaar in 
Scotland. This active person took an expeditious 
but careless way of filling his balloon, which was 
one upon the hydrogen principle. He had two 
large casks sunk into the ground for their better 
security, in which he deposited 2000 pounds of the 
borings of cannon, divided by layers of straw, to 
present a larger sur&ce ; an equal quantity of sul- 
phuric add, or oil of vitriol, diluted with six times 
its quantity of water, was poured upon the iron, and 
the hydrogen gas, now formed, without being cooled 
-or washed, was immediately introduced into the 
balloon. 

To Lunardi succeeded Blanchard, who performed 
not fewer than 36 voyages through the air, and 
acquired a large sum of money for his exhibitions. 
His most remarkable voyage was across the British 
Channel, in company with Dr. Jefferies, an American 
gentleman, on the 7th of January, 1785, in a clear 
Srosty day ; his baUoon was launched from the 
cliffs of Dover, and after a perilous course of two 
hours and three quarters, arrived in safety on the 
edge of a forest near Calais. 

All these ascents had been hitherto conducted 
with the most perfect safety, though some of them, 
besides that of Blanchard, not without danger. But 
soon afterwards, namely, on the 15th of June, 
1785, the enterprising Rosier, and his friend Re- 
main, after ascending to a height of above 3000 
ieet, were precipitated to the ground and dashed to 
pieces, in consequence of their balloon catching 
fire. It consisted of a large silk bag, filled wit£ 
liydrogen, and with a smaller fire balloon attached — 
a spark from which occasioned the catastrophe. 

Among the greatest dangers to which seronauts 
are exposed is that of a too rapid and premature 
descent. To guard in some degree against the risks 
arising firom the occurrence of such accidents, the 
parachute was afterwards introduced, being intended 
to enable the voyager, in case of alarm, to desert 
his balloon in mid-air and drop, without sustaining 
injury, to the ground. Blanchard was the first who 
constructed parachuted, and attached ^em to 
balloons, for the sake of effecting his escape in case 
of accident. During the excursion which he under- 
took from Lisle, about the end of August, 1785, 
when this adventurous aeronaut traversed, without 
halting, not less then 300 miles, he let down a 
dog from a vast height in the basket of a parachute, 
and the poor animal falling gendy through the air, 
reached the ground unhurt. 

Since that period the practice and management 
of the parachute have been carried much farther 
by other serial travellers, and particularly by M. 
Gamerin, who repeatedly descended by that machine 
from the region of the clouds. 

This ingenious and spirited Frenchman visited 
London during the short peace of 1802, and made 
two fine ascents with his balloon, in the second of 
which he threw himself from an amazing elevation 
with a parachute. This consisted of 32 gores of 
white canvas, formed like an umbrella covering, of 



23 feet diameter, at the top of which was a round 
piece of wood, 10 inches broad, and having a hole 
in its centre, admitting short pieces of tape to fissten 
it to the several gores of the canvas. About 4 feet 
and a half below the top was a hoop of 8 feet 
diameter, attached by a string from each seam, so 
that when the balloon rose the parachute hung like 
a curtain from this hoop ; below it was suspended a 
cylindrical basket, covered with canvas, about 4 
feet high and two and a quarter wide. In this 
basket the sronaut placed himself, and rose miges- 
tically from an inclosure, near North Audley Street, 
at 6 o' clock in the evening of the 2nd of Septem- 
ber. After hovering 7 or 8 minutes in the upper 
regions of the air, he cut the cord which attached 
the balloon to the parachute ; — ^it instantly expanded 
—vibrated to and fro with violence — passed over 
Marylebone and Somers Town, and descended in a 
field in St. Pancras. The shock, however, was so 
vident, that Gamerin was thrown on his face and 
somewhat hurt. 

Since the above period, Krostation has not given 
rise to any material novelties worth relating, though 
hundreds of ascents have since been made ; inde^, 
ballooning is a popular amusement, and seronauts 
employ their experience as a means of private gain 
and public eidiibttion. The names of Graluun, 
Sadler, Harris, and others, are well known, and the 
fate of poor Mr. Cocking will be long remembered. 
Mr. Green also deserves particular notice for his 
celebrated trip in the '* Monster Balloon,'' with 
which he travelled from London to Nassau, and 
which he is now endeavouring to adapt for a passage 
to America. This great and bold enterprize he 
hopes to accomplish by attaching wings to his 
baUoon, to guide it in its course ; the annexed extract 
explains what is at present known upon the subject, 
and is the last improvement science and ingenuity 
has accomplished in favor of serostation. 

" Novel Experiment in krostation, — ^A series 
of very interesting experiments was privately exhi- 
bited in the lecture room of the Polytechnic 
Institution, in Regent Street, on Tuesday afternoon, 
by Mr. Green. That celebrated aeronaut has long 
entertained the opinion that a balloon voyage from 
the continent of America to Europe may be safely 
and certainly effected, founded on repeated observa- 
tions in the atmosphere, which have led him to the 
conviction that, whatever may be the direction of 
the winds below, the current of air above invariably 
traverses from some point between the north and 
west. Mr. Green has kept a regular log of all his 
numerous voyages, and in no instance, (we are 
informed,) has a single exception to this rule been 
encountered. To get into, and remain in, this 
current it is, however, necessary that the balbon 
should be kept at a certain altitude ; and to show 
how this could be effected was one of the objects of 
the experiments. The machinery made use of by 
Mr. Green is both simple and portable, and is 
constructed upon a well-known pneumatic principle. 
It is composed of two fans, or blades of wood, 
attached to a spindle, which passes through the 
bottom of the car. The fans are of one longitudinal 
piece, to the centre of which the spindle is fixed, 
after the manner of a windmill, with but two wings 
or arms, and their blades present a given angle 
horizontally, in which direction they move. The 
effect, as we witnessed it, was as follows : — 

'' A miniature balloon, of about three feet 
diameter, was filled with common coal gas. To 
this were attached the hoop, netting, and car; and 
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in the car a imall piece of spring medianism was 
placed, to give motion to the fiems. The balloon 
was then balanced; that is, a sufficient weight 
was placed in the car to keep it suspended in the 
air, without the capacity to rise or inclination to 
sink. Mr. Green then touched a stop in the 
mechanism, wbich immediately communicated a 
rapid rotary motion to the ftns, whereupon the 
^machine rose steadily to the oeiUng, firom which 
it continued to rebound until the clock work had 
run out. Deprived of this assistance, it imme- 
diately feU. The reverse of this experiment was 
then performed. The balloon was first raised hito 
the air, and then balanced. A similar motion was 
imparted to the fans, the action of which in this 
case was, however, reversed, and the balloon was 
immediately pulled down to the ground by their 
forces. A more interesting effect still was then 
exhibited. The balloon, with the guide rope 
attached to it, was balanced as before, die guide 
rope having a small brass weight fixed to the end 
oMt. The fans were then removed firom under 
the car and placed sideways upon it, by which 
their action became vertical. Upon motion being 
communicated, the balloon floated in a horizontsd 
Ime, dragging the guide rope after it with the 
weight trailing along the floor, and continued to do 
so until the mechanism ceased, when it immedi- 
ately became stationary agun. These experiments 
were frequently repeated with complete success. 
Mr. Green states, that by these simple means, a 
voyage across the Atlantic may be performed as 
easily as one firom Vauxhall Gardens to Nassau, 
and he calculated that firom three to four days will 
be sufficient for the undertaking. Nous verrons. 
Meanwhile, we must do Mr. Green the justice to 
say, that his experime&ts were grafted upon sound 
scientific knowledge. We know he contemplates 
no such absurdity as impelling a balloon against 
the wiud, which is an impossibility. All he <^ires 
is to gain a point or two, if need be, in the 
direction which he is going, and to maintain 
himself at a certain altitude by extraneous 
assistance. The required size of the fans for his 
"Monster" balloon would be about six feet in 
length, and the machinery by which they would be 
turned would be placed inside the car, to be 
governed at the will of the persons there. These 
experiments will probably be practically carried 
out during the summer, when the public will have 
a fair opportunity of judging how far they are 
capable of securing safe transit over four thousand 
miles of ocean, which appears to us to be, under 
any circumstances, a most perilous undertaking." — 
The Times, 



TRANSFERRING OLD PAINTINGS TO 
NEW CANVAS. 

Thb art of removing paintings from the cloth or 
wood on which they are originally done, and trans- 
ferring them to new ground of either kind. 

.For those on doth or canvas, the method is as 
follows : — Let the decayed picture be cleansed of 
all grease that may be on its surface, by rubbing 
it very gently with crum of stale bread, and then 
wipmg it with a very soft linen cloth. It must 
then be laid with the face downwards on a smooth 
table, covered with fan paper, or the Indian paper ; 
and the cloth on the reverse must be well soaked 
ynxh boiling water spread upon it with a sponge 



until it is soft and pliable. Turn the picture with 
the face upwards and stretch it evenly on the table ; 
pin it down with nails at the edges. 

Having melted a quantity of glue, and strained 
it through a flannel doth, spread part of it, when 
a little stiffened, on a linen cloth of the size of 
the painting ; and when this is set and dry, lay 
anotiier coat over it — ^when this has become stifl*, 
spread some of the glue, moderately heated, over 
the face of the picture, and lay over it the linen cloth 
already prepared in the most even manner, and nail 
it down to the picture and table. Then expose the 
whole to the heat of the sun, where it may be secure 
firom rain, till the glue is dry and hard — then re- 
move it from the table. Turn the picture with 
fiice downwards — ^let it be nailed as before ; raise 
round its edges a border of wax, forming a kind of 
shallow trough with the surface of the picture, into 
which pour a corroding fluid, as oil of vitriol, or 
spirits of salts, (the last is to be preferred;) 
tinted to such' a degree, determined by previous 
trials, that it may destroy the thread of the csnvas 
without discoloring it. When it has answered the 
purpose, drain it off through a passage made in 
the wax border, and wash by repeatedly pouring 
fresh water on Ihe cloth ; the threads of the doth 
must then be carefully, picked out, till the whole 
be taken away, being thus freed firom the doth, 
must be well washed with water and sponge, and 
left to dry. 

In the meantime prepare a new piece of canvas, 
and having spread some hot glue, melted with a 
little brandy or spirits of wine, over the reverse 
of the painting, lay the new canvas while the glue 
is hot, and compress them together with plates of 
lead, or marble. When the glue is set, remove 
the weights, let the doth remain till the glue has 
become hard and dry, then the whole must be 
again turned, and the border of wax replaced ; the 
linen doth must be destroyed as before ; the 
painting must then be freed from the glue by washing 
it with hot water and a sponge. The painting may 
then be varnished, and if the process has been 
well conducted, it will be transferred in a perfect 
state. 

When the painting is on wood it must be done 
in the same way, with this exception, that after 
die face has been covered with the linen cloth, in 
the preceding process, it must be laid on a blai^et 
several times folded, and the wood planed away 
as Ihin as possible, not to touch the paint. The 
process is afterwards the same as before. 

J. OR— « . 

ENGRAVING BY VOLTAIC ELECTRICITY. 

(RtmtMd from pa^ 407, and concluded.) 

Thb former papers communicate all that the 
original writer, Mr. Spencer, has handed down in 
various publications on this interesting subject. 
The next remarks are by Mr. Sturgeon, as given 
in his '* Annals of Electricity;" they will, perhaps, 
afford hints to the experimentalist, which may 
assist in the further application of the subject. 

My dear Sir. — In our conversation, on the 
subject of taking fac-simile impressions, in copper, 
of medallions, coins, &c., by the process of voltaism, 
you will remember that the idea occurred to me of 
giving them silver or golden surfaces, by a similar 
voltaic process ; employing a solution of dther of 
those metals in connection with the prepared matrix, 
instead of a solution of copper. Taming the 



Digitized by 



Google 



412 



MAGAZINE OF SCIENCE. 



tabject over in my mind whilst walking home, 8 
thought itnick me that a compleU medallion of any 
kind of metal might easily be made by the voltaic 
prooets ; or the medallion might be constracted of dif- 
ferent metala and in a variety of wajrs, which it would 
be found difficult to imitate by any other proccM. 

" The following are some of the methods : — 

*' Let a matrix of each side of the medallion, in- 
tended to be copied, be made in the usual way, by 
means of the idloy usually called Ntwton*9 fusible 
metal t and let the metal be about an eighth of an 
inch in thickness. To the back of this metal is to be 
soldered one end of a copper wire, and to the other 
end a piece of zinc, which is afterwards to be 
amalgamated. The metal in which the matrix is 
formed is now to be covered with a thin stratum of 
either varnish or wax, leaving bare the matrix only. 
The wire is also to be covert in a similar manner, 
and is to be bent so as to adapt the voltaic metals 
to their respective positions in the vessels holding 
the liquids employed. In a few hours the matrix 
will have received a coating of precipitated metal 
from the solution, which may be either gold or 
silver ; the thickness of the coating will depend upon 
the time. When this coating is supposed to be of 
sufficient thickness, remove the solution of the silver 
or the gold, as the case may be, and replace it by a 
lolution of the sulphate of copper, and, in the course 
of 8 few days, you will have a considerable thick- 
ness of copper precipitated on the silver coating on 
the matrix. These two metals will adhere firmly 
together so as to be one piece. When this young 
aemi-medallion is removed from the matrix, it will 
have a copper body with a silver or a gold faoe.~- 
Its twin-aister may be formed by proceeding in the 
same way, with the matrix formed from the oppo- 
site face of the original medallion, and, when the 
jNTOcess is completed, the flat copper sides may be 
soldered neatly together, so as to form a complete 
medallion similar to the original one. 

" By a similar process a complete medallion may 
be formed, having a gold surface on one side and a 
silver one on the other. 

** Another beautiful variation may be made by 
the following process. Imagine that we wanted a 
■medallion whose prominent parts should be of gold, 
and the rest silver. The head of Newton, for in- 
stance, with its motto, to be gold. Varnish with 
wax every other part of the matrix, and put it in 
galvanic action in a solution of gold. In a few hours 
a golden head and motto will be formed. Now re- 
move the gold solution ; and clean the matrix of its 
coating of wax. Now put the matrix in voltaic ac- 
tion in a solution of silver, and the face of the new 
medallion will be filled up with silver. If the body 
of the medallion is to be silver, the action may be 
continued for a few days ; but if the body is to be 
of copper, proceed, as before directed, with a solu- 
tion of sulphate of copper. Similar processes give 
infinite scope to the ingenious in varying and orna- 
menting this scale of vdtaic productions." 

W. STU&OSON. 

We will now venture to offer a few remarks.-— 
First, as to the solutions used. Sulphate of copper 
in a saturated state is essential ; the solution in con- 
tact with the zinc is immaterial ; salt and water is 
very good, but water with a few drops of sulphuric 
acid is still better ; but not, however, so much add 
as Mr. Spencer recommends, for then the chemical 
action is too great, and the zinc is wasted. 

It is not necessary to apply day or anything dee 
tn fhf» Rolation of cooper, under the impression that 



the sulphuric add is in excess ; for it will be found, 
that as fiist as the copper is deposited, the add is 
drawn away from the solution through the diaphram 
to the zinc, and that keeps up the action. This may 
be experimentally proved ; for, altfaough the solu- 
tion becomes colorless, yet it is not add to the taste. 

Next, as to the matoial t > form the division be-^ 
tween the two electrodes, or poles. Plaster of Paris 
will, as Mr. Spencer says, answer very well ; but 
still better if mixed up with equal proportions of 
powdered Bath brick, whic i renders it more porous. 
A common small garden pot will do, a cork being 
inserted into the bottom of it. What is fiir better 
is a roll of brown paper two or three times doubled, 
and to keep it tight tied at top and bottom. Such 
a tube may be made by rolling brown paper round 
a ruler, tying it at the top, and covering the bottom 
over with three or four folds of the same, tying that 
part also. A tube such as this vrill answer for all 
kinds of pot batteries. The size and shape of the 
piece of zinc used is not very material ; a rod. of zinc 
and plate of copper will do as well as if they were ot 
the same shape and size. 

Moulds, Mr. Spencer says, should be of lead ;— 
these we have tried : they will answer ; but are in- 
finitely inferior to those made of fusible metal. But 
there is a very great difficulty in casting the moulds. 
The best method of accomplishing it, that we know 
of, is as follows : — 

Premising that the alloy to be used is made of 
five parts of bismuth, three lead, and two tin, 
melted together. When in a state just melted, pour 
a sufficient quantity of it upon a piece of paper, 
placed upon the hearth- stone ; let Uie medal which 
you desire to mould be quite cold ; and when die 
fluid alloy is nearly ready to set, dash the medal 
down upon it, with an even but considerable force, 
like a Ikht blow. The alloy, if in a right state, 
will exhibit a most perfect and sharp impression of 
the coin or medal. This process, simple as it may 
appear in writing, is attended vrith some difficulty ; 
and if the tyro succeed once in four of five times he 
may think himself fortunate. 

We now conclude this subject— not that it is ex- 
hausted, but because space does not allow a greater 
extension of it. 



CANKER IN TREES. 
Vauious are the causes said to brings on this 
desolating disease. Bad or wet soil and subsoil ;— 
exposure to cold bleak winds, in high situations 
particularly ; stricture of the bark ; frost in spring, 
checking the circulation of the sap ; external injuries 
of different kinds ; insects lodgings in the cracks, and 
under the old bark ; the infirmities of decrepit old 
age in those varieties long cultivated in Britain ; — 
improper stocks, or improper grafting. Though 
others seem to be of a different opinion, yet Mr. 
Knight thinks that no tropical application will do 
any good, and that the disease is not of the bark but 
of the wood : and I am inclined to believe that this 
may frequently be the case ; for, on removing can- 
kered brandies, I have often remarked that the very 
heart was infected and discolored, and the wood 
under all the three diflferent barks rotten or diseased. 
And that it often proceeds from the infirmities of 
decrepit old age, in those varieties long cultivated in 
this island, I am also convinced from its being so very 
destructive to young trees in new gardens, in many 
of whidi it is very prevalent, where these old kinds 
are found. — Mem. Caled, Nor, Soc. 
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ANSWERS TO QUERIES. 

A7—Whai is the cause qfElastieiiy ? Elasticitj 
is one of the properties of matter, inherent in cer- 
tain substances, bat the cause of it is no more known 
to us than is Aie cause of weight, hardness, or mal- 
leability. It is easy to form hypotheses to explain 
all these 'masters, and to say that elasticity arises 
from the particles of bodies, although tenaciously 
united together, having for each other a certain re- 
pulsive force, which is exerted to restore them to 
their first form, when any force which has com- 
pressed t^em is removed — or we may say that elas- 
ticity is inherent in those bodies which are com- 
posed of hollow atoms, but either explanation is un- 
satisfactory and without proof. 

62 — How is Indian-Rubber Moulded into Shoes ? 
A mould of proper shape is attached to the tree 
from which the Indian-rubber exudes ; this flows 
over the mould and forms the shoe — or else the 
liquid Indian-rubber is rubbed over the proper lasts. 
[Such is the explanation given to the Editor by 
Mr. Macintosh.] 

65 — Hmo are Medallion Wc^ers to be made? 
Color Salisbury glue by means of Brazil wood, tur- 
meric, or the like ; fill up the hollow part of a seal 
with any colored powder (white is the best,) made 
into a paste with thick gum water, having the flat 
part clear ; then pour as much of the melted 
colored glue on the seal as will lie upon it, and let it 
dry in a gentle heat ; when used, wet the paper 
where the wafer is to be applied, and place the back 
of the wafer on the wet pap^r- 

86 — Why are Eggs coagulated when boiled, and 
nnable afterwards to resume their fluid state ? See 
Albumen, page 404. 

98 — What is the cause of the Rotatory Motion 
qfa Watch Glass sliding -down a Table ? There is 
no cause for a nonentity ; it is not a fact that it 
does rotate. 

124 — What is the construction of the Eccentric 
Chuck? It is a chuck which has a groove and 
sliding piece across it, as well as the adaptation of 
moving round, by which means the centre of the 
work appended to it may be made to turn round 
any required centre. A fuller description of, and 
specimens of work done by it, will be inserted in the 
taext volume. 

127, 12S— What is the result of Medicated Earths 
on the Coloration of Flowers ? also. Is it possible 
to produce a blue and scented Dahlia ? Considering 
tiiat the water which the roots of plants absorb is 
impregnated with various salts and animal matters 
it might be supposed that these would affect their 
coior, as well as their luxuriance of growth ; but 
such is not foumi to be the case. Mr. Knight, we 
believe, tried numerous experiments on this subject, 
but without success ; and modem gardeners have, 
of late years, been extremely anxious to procure 
dahlias scented like primroses ; and also a red 
labumam, but have failed in the expected results 
of their experiments. Some plants assume in culti- 
vation almost endless tints — ^for example, the garden 
ranunculus is of all colors but a light blue» but it is 
by no means proved, nor even surmised, that such 
varieties depend upon the absorption of any parti- 
cular ingredient. 

IVl-^Requested the method qf French Polishing ? 
See page 370. 

\ZZ—What kind of Chalk mil mark clearly 
upon Glass 7 No material will mark clearly upon 
glass, unless it be either greasy or sugary ; perhaps. 



for suck a purpose, lithographic chalk might answer, 
if not, a chalk might be make of lamp-black, trea^ 
de, and gum water. Those artists who write,, or 
gild upon glass, sketch out the design first with a 
pointed piece of tallow. 

140 — How are Magnets made / See pages 348, 
and 373. 

lAl-^How is Brass Bronzed 7 See page 398. 

142 — ff a Plummet be suspended over the side 
qf a Mountain, would it be attracted out ofitspsT' 
pendicularity / Certainly, in proportion to the 
mass of the mountain, and the square root of the 
plummet's distance from it. This was tried and 
proved by Dr. Maskelyne. 

151 — What is Madder Carmine, and how pre^ 
pared/ Madder carmine is a pigment prepared 
from a plant of that name. For the following pro- 
cess of making it, the Society of Arts voted Sir R. 
Engerfield their gold medal. Inclose 2 ounces troy 
of the finest Dutch crop madder in a bag of fine and 
strong calico, large enough to hold three or four 
times as much. Put it into a large marble or por- 
celain mortar, and pour on it a pint of clean, soft 
water, cold. Press the bag in every direction, and 
pound and rub it about with a pestle as much as 
can be done without tearing it, and when the water 
is loaded with color pour it off. Repeat this pro- 
cess till the water comes off but slightly tinged, for 
which about 5 pints will be sufficient. Heat aU the 
liquor in an earthen or silver vessel till it is nearly 
boiling, and then pour it into a large basin, into 
which a trfif ounce of alum has been previously put. 
Stir the mixture together, and while stirring, pour 
in gently about 1^ ounce of a saturated solution of 
potash. Let it stand till cold to settle ; pour off tho 
clear yellow liquor, add to the precipitate a quart, 
of boiling soft water, stirring it well, and when cold 
separate, by filtration, the carmine, which is ^ aa, 
ounce. If less alum be employed the color will be 
somewhat deeper ; with less than f of an ounce, the 
whole of the coloring matter will not unite with tho. 
alumina. Fresh madder root is equal, if notsupe-. 
rior, to the dry. 

152 — What Threshing Machine is applicable to^ 
Clover Seed? The best threshing, machine is de> 
cidedly that of Mr. Meikle ; it is worked by tw<K 
horses, and is the kind universally adopted in Soot-^ 
land, and the north of England.. 

154 — How is Rice Paper made,, and qf what t 
Answered on page 367. 

155. — How are Steel Pens Browned or Bronzed f^ 
By dipping them into the liquid mentioned in 
pag^e 398, and afterwards heating them gradually 
and evenly. 

IbS—Why does Friction produce Free Electric 
city 1 The same general answer given to Query 47 
is applicable to this also, for we can only say, that 
such is t^e nature of the electric fluid ; but why it 
be so is unknown. 

159 — How can Glass Windows be rendered semi-' 
Opaque, and how made to appear Crystallized T 

1st method, — Make some common paste, color it 
if you please, and brush it over the windows, finish- 
ing it by dabbing it all over with the ends of the 
hidrs of the brush. Water will wash it off at any time. 

2nd method,— Take a piece of common putty, 
and dab it repeatedly on the glass till the effect is 
produced ; turpentine will dean it off : or the win- 
dows may be painted with any oil or varnish color. 

3rd method,— Wasih. the glass over with a brush 
dipped in fluoric acid; this will instantly corrode 
the glass. 
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4th method. — Rub the panes of glass over with 
fine emery powder and water, by means of a smooth 
cork. Figm«8 or ornaments, if painted on this 
groond glass, with Canada balsam, will be transpa- 
rent, while the rest remains semi-opaque. 

bth method, — Make a strong solution of Epsom 
salts in vinegar, and apply the same to glass with a 
large camers-hair pencil ; in a short time the salt 
will crystallize, which will present a beautiM ap- 
pearance; this maybe rendered permanent, even 
in a damp place, by giving the glass a coat of white 
varnish. If you wish to imitate stained glass, grind 
with a little spirits of turpentine,' for blue, Prussian 
blue ; for red, lake ; &c. &c. ; mix this well with 
the above varnish, which will give the crystallizatum 
a very pretty effect. Almost any other salt may4)e 
used, instead of the above, as for example, sal am- 
moniac, Glauber's salts, &c. A saturated solution 
of spirits of wine and camphor is also occasionally 
employed. Water will remove any of the prepara- 
tions. 

163 — How is Wire to be covered with Silk or 
Cotton ? See page 369. 

166 — How can Oil Paintings he transferred to 
New Canvas 7 Answered on page 411. 

169 — How is Gilding on Glass performed, such 
as is sometimes seen in the chemists* windows? 
By merely applying first to the glass a coat of gold 
size, according to the shape or figure you wish to 
represent ; then allowing it nearly to dry, some fine 
gold leaf must be applied. 

Another method, — Moisten the surface of the 
part to be gilded with gin ; then float on the gold 
leaf and hold the opposite side of the glass to the 
fire ; the spirit will evaporate, and the gold will be 
smoothly attached to the glass ; then paint those 
parts of die gold you wi£ to remain, and when 
this is dry wash off the rest. 

170 — Why do Candles become white by storing ^ 
and also have their illuminating power increased 
thereby 7 Is their illuminating power increased 
thereby? I trow not 1 all oily, fatty substances 
give the best and purest light when fresh and new, 
simply because they are then pure. — a cor. 

\11^What will soften hard Putty? Soft soap 
applied to the putty and allowed to remaui on about 
one hour. 

173 — How is Wood prepared for the Wood-En^ 
graver ? The box (the only wood used, except pear 
tree for common purposes,) is cut into transverse 
sections of exactly one inch in thickness, and then 
planed upon the surface, so as to be perfectly smooth 
— ^no other preparation is necessary ; it may, if more 
convenient, be reduced to a perfect surface in the 
lathe. 

176 — Can Ventriloquism be acquired^ and \f so, 
how ? Answered on page 396. 

177 — How is Paperj 8fc. Embossed? By being 



first damped, and then passed between engraved 
rollers, or else in a press between two dies. Em- 
bossing of all kinds is similarly executed. 

178 — What is the Ground Nut^ and how can its 
Oil be extracted? The ground nut u the produce 
of a South American leguminous plant, called 
Arachis hypogaOf whose pods have the peculiar 
property of forcing themselves into the ground 
while ripening their seeds ; hence called earth nuts. 
They are of a whitish color, and of an oblong form, 
are of frequent sale at the grocers in London, and 
will grow well in the hot-house. The oil is ex- 
tracted by simple pressure assisted by heat. 

179 — How is Black'Lead prepared for Pencils ? 
The best pencils are made of Cumberland black- 
lead, sawed up into long strips, and glued into the 
channels prepared for them. Other Idnds are made 
by mixing powdered black-lead with size, and squeez- 
ing this paste into the wood ; the quantity of size 
being in proportion to the degree of harchiess re- 
quired. The very commonest pencils, such as the 
Jews are so famous for making, are filled with a 
mixture of black-lead and sulphur melted together. 
Shell-lac melted and mixed with black-lead, when 
in a melted state, forms excellent pencils, particu- 
larly hard pencils. According to the proportionate 
quantity of shell-lac, so will be the degree of hard- 
ness of them. 

181 — How does Nitrate qf Soda act as a manure, 
and what quantity per acre is most beneficial ? Its 
action, as well as that of nitrate of potass, or salt- 
petre, is probably the dissolving various matters in 
the soil, which a sickly crop cannot sufficiently do, 
thus rendering them more easy to be absorbed by 
the roots. It answers no good purpose when ap- 
plied to vigorous crops, but much assists those 
which are sickly ; particularly wheat crops, and 
these only will warrant t^e expense. It is used in 
the quantity of from half a hundred weight to two 
hundred weight per acre ; its best application ap- 
pears to be as a top dressing, sowing it broad cast 
while the wheat is young and in blade. 

182— ITotp are Stencilled Letters made ? Thin 
sheets of hardened brass have the letters drawn upon 
them by hand, or else by .another stencil plate, and 
then they are cut out with the point of a knife, 
laying the plate to be operated upon either on a 
piece of smooth wood or a sheet of lead. 

ISZ—What Metal is fit for Parabolic Mirrors ? 
Those given as specula metal, page 236. 

ISi—With what are the Letters on Door Plates 
filled so as to be hard and durable ? Nothing is 
so good for this purpose as common black seilmg 
wax. Heat the plate, rub in the wax, and, when 
quite cold, clean the whole off smootii with a flat 
bung and emery powder or paper. 

QuBKin 135. 149. 150. 164. 167. 168, 171, 174, 175« and 180 
are unavoidably transferred to Volume II 
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killing insects for ... . 272 

preserving insects for 131 

stuffing birds for, 5, 30, 68 

Cameos, cutting of 31^ 

Camera obscura 2 

portable ditto 2 

.. lucida. .•• 338 

Camphor, rotary motion of, 

104, 107 

Cannel coal 68 

Canvas, how prepared for 

artists ....128 

Candles, query on 414 

Caoutchouc, solvent for ... . 296 
Caoutchoudne^ "What is . . • . 360 
Carving cameos a^d shells . . 31 

Carmine • 235 

To make ordinary carmine— Pro- 
cess of Madame Cenette— Car- 
mine of China— To revive ox 
brighten carmine 
Case-htardening ...•..••.. 268 
Caseum and milk. •••..... . 51 

Cassius, purple of 278 
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CMks to fife in w 27 

Caitioflesfeiy &e 159 

medaDiona . . 190, 213, 239 

— ^ tcolptiure 187 

Ciflti, plafter, how polished 180 
Cat, why iUlf upon her feet 56 

Catalyiiii, doctrine of 204 

Cement, Armenian 112 

— ^ deotrioal ....- 130 

— ^ for small lenses 127 

—^ Vancouver's 271 

— of cheese 295 

lime 317 

Chalk, Uack, to make 280 

— red 349 

^— for wrltfaig on glass ..414 
Charcoal, prepa^ for foel. . 7 

Cheese cement 295 

Chemical action 349,372 

JSr. 1. Mlztnra of chalk and 
watM^-8. mtto of chalk and 
▼inegar— 8. Ditto of oil and 
wat«r-^ Soap, a chemical 
unioB— 5. Phlalof tbefonrolo- 
menta— 6. Chemical union of 
Ibar bodiea— 7. Slow action of 
the atraomfaere— & Gradual 
alakingof lime— 9. Change in 
fermentation— 10. Chemical ef- 
fect of light— U. Action shown 
by eCTervescence — 12. By com- 
bustion— 18. By explosion— 
14. Bv solution— 15. Combus- 
tion of nitrate of copper— 16. 
Formation of sulphuret of iron 
—17. Of glass— la Combus- 
tton of chlorate of potass— 19. 
Ditto and loaf sugar— 80. Ex- 
temporaneous soda water — ^21. 
Two gases form a solid— 82. 
Two Uauids form a solid— 83. 
Two aolids form a liquid— 24. 
Two liquids vaporiied by 
mixture— 25. 26. Two gases 
form a liquid— 87. Two gases 
imite, and still remain gaseous 
^-28, 89. A gas formed from a 
■olid— 30, 81. Gases formed 
from a liquid— 32. Change of 
temperature and gravity— 33. 
Two pints may be less than a 
,^ quart— 84. Clearing away snow 
^ by salt— 35, 86. Change of co- 
lor— 37. Of taste-^, 39. Of 
amell. 
Chemical nomendatnre, 230, 260 

salts 101 

Chemistry of Nature reviewed 7 
Chinese fire-works ....;.... 297 

Chlandi's figures 353 

ChlcHrate matches. ••• ...... 48 

Childe*s dissolving views .... 271 

^ Chucks for lathe 345, 402 

Square-hole drack— flanch do.— 
aqww, cement, or pitch— arbor 
} — ^(^> or plain— wire or sprii^ 
—ring— die— slide— universal— 
surface— driver— drill— branch 
and bo^iig chucks. 

Cindumine • 123 

Cleaning marble, &c 232 

shells 95 

— — pictures 232 

Climate of London 382 

Clock pendulums 74 

Clouds, colored 134 

^— currents of 311 

^— prognostics of weather 222 
Coal gas, manu£Eu;ture of ..113 
fields of Lancashire . . 311 

— mines of Bohemia . . .^224 
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Coal, nature of 61 

Cochineal, to precipitate. . . • 104 

Cold cream 32 

Color, what is it 56 

Coloring unsized prints .... 63 
Colors of clouds 134 

— in chemists windows . . 128 

produced by cold ....208 

changed by air 208 

— for fireworks, &c. 328,408 

Colored flames 256 

Composition ornaments .... 208 

for Chinese figures. . . . 271 

Congreve matches 48 

Conjuring box, magnetic. ... 41 

Concrete 175 

Conduction of heat by metals 64 
Conductors and electrics .... 84 

Copying oil paintings 256 

Copper in ammonia 151 

Copper-plates, oxidation of. . 154 

Corrosive sublimate 8 

Cosmorama 100 

Coral for grottos 120 

Cotton, new spedes of. 344 

CoTcring wire with wax .... 76 

Cow tree, die 93 

Crayons, colored, how made 359 

Cream of roses 32 

Crosley's pneumatic telegraph 4 

Crystallization 390 

upon glass 413 

Crystallized tin Ill 

Cutting glass tubes 230 

Cuttings in water .... 141, 147 

Daguerrotype 173 

Mr.Talbot's remarks on 182 

— improyements in .... 272 

Dance of witches 233 

D^tist's wax 360 

Dew, hoar frost, fog, &c. . . 86 

Diamond 68 

Dimensions of the earth .... 63 

Dioramic painting 227 

Discolored pearls, how 

bleached 96 

Discovery of the compass . . 71 
Dissolving views, Chude's . . 271 

Distillation 153, 206, 236 

Door plates, how filled up . . 414 

Draming land 157 

Drawing and paintiDg 13 

Drawing and Perspective, 

Elements of, reviewed .... 47 
Drawing paper, joining of • . 159 
Drop of glass, query on ... . 312 
Dymonical effects 63 



Eain^, or inflammable snow 309 
Berth, the, its dimensions . . 63 
— if generated by vege- 
tables 56 

Eccaleobion, the 51 

Eccentric chuck, construction 

of 413 

Echoes, remarkable 200 

Eclipses, a query respecting 207 
Economy of gas 6 
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Effervescing dran^, sound of 207 
Egg, query on the breaking of 207 
Eggs, why coagulated by heat 413 

Elasticity, cause of 412 

Electrical amalgam •• 45 

-^— apparatus .... II, 43, 44 

' attraction 177, 314 

-^—cement 130 

ed 253 

excitation 3,43 

-T— experiments, 3, 10, 44, 
57, 84, 106, 130, 178, 314, 
377, 392 
JEr. 1 . Excitation of brown paper 
— S. Adhesion of a feather to 
ditto— S. Of several feathei*— 
4. Adhesion and motion of a 
pith ball— 0. Excitation of am- 
ber and sealing wax— 6. Of 
white paper^-4r; Of silk rib- > 
bona— 8. Of a bunch of long 
hair— 9. Of a pane of gl ass — 
10. Of quttrtx. Iec— II. Of 
lump sugar — 12. Of coffee ia 
grinding— 13. Of stockings — 
U Of glass tubes— 15. Attrac- 
tion of to a feathei— 16. Ita 
Sower given to a ball— 17. Ae- 
on of shown— 18. Excitation 
shown by bmdiii%— 19. By 
beating— SM>. By evaporation^ 
21. By siftinflv— 22. By cutting 
wood. &C.— The sulphur cone 
28. Experiment with ditto— 24) 
Glass wrapped in tin-foil— 29^ 
Varnished— 26. 27. 28. 29. Ex-f 
periments with ditto— 30. Glaaa: 
tubes and feathers— 31. Fea-« 
ther electrometer— 82. Lever 
electrometer— 33. Double fea- 
ther electrometer— 34. 85. Re- > 
Snlsion of linen threads— 36.' 
flass feathers— 37. The fright- 
ened head of hair— 38. Radi-' 
.ating feathers— 39. Electrio 
flsh-40. Flying feather— 41. 
Animated thread— 42. Sus- 
pended leaf— 43. The moving 
leaf— 44. 45. Dancing imagea 
46. 47. Pith baUs— 48. Sua- 
tpended kite— 49. Electric swing 
— 50. See -saw — 51. Rope 
dancer— 52. Spider— 53. Spin- 
ning sealing wuc. 
Electru»l jars, simple. . ..... 307 

kite 57 

I query on. . . . 271 

ditto 105 

machine, plate 105 

Blectricity, atmospheric .... 332^ 

— compared with, gal- 
vanism 16(^ 

Electricity, &c.. Lectures on, 

reviewed ••..•• 71 

Electricity, printing by •.*• 77 

theories of 166 

Electric fluid, universality of 3 
'—^ subterraneous passage of 96 
Electrics and conductors. ... 84 
Electro-magnetic batteries . . 217 
— ^- macl^ 209 

— permanent 220 

thelargest 79^ 

Electrophorus 44 

Electro-type, 247, 393, 405, 411 

Account of apparatus — ^To en- 
* grave on a plate of copper- 
Deposit a solid voltaic plate- 
Procure fac-similes of medals 
^Deposit from a plaster cast 
-^An engraved plate— To copy 
a wood ei^[raving— Manage' 
roent of the apparatus. 
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Electrometers 11, 315 

The qnadrant— SausMnra^a bot- 
tle — Coulomb'a TorUon, fcc. 

Emetme 123 

Enamelling, process of, 383, 397 
Snamel for dial plates— Division 
marks — Coinposition of the 
white enamel — Green, yellow, 
red, blue, and black ditto. 
England, Tcgetable produc- 
tions of. 8 

Engraving by galvaBism. (See 

Electro-type.) 
Engraving on marble ...... 192 

Engravings, cleaning of .... 160 

Essential oils, distillation of 359 

Etching on ivory 259 

Ever-pointed pencils, to make 128 

Eudiometer 380 

Experiments with discs of cards 15 

glass tubes 48 

flask of water. ....... 223 

Explosions, sub-marine .... 277 



Fancy woods .... 237, 252, 286 
Fantoccini figures, how made 311 

Fats, different kinds of 267 

Fecula, preparation of 64 

Fermentation 66 

Fires, colored, how produced 

255, 328, 408 
Firing gunpowder by galvanism 21 

— by electricity 148 

Flakes of snow, form of ... . 32 
Flames, differently colored . . 255 

Flint, petrifaction of 76 

Floor-cloth, manufacture of 309 
Flower and shell brooches . . 31 

Fbwers of wax 143 

nourished by soap .... 192 

Fluid for writing 175 

Foils 238 

To color foils — ruby, garnet red, 
amethyst, blue, eagle marine, 
yellow, green, and other colors. 

^rmation of pearls 279 

Fossil infusoria 37 

-^ woods, sections of ... . 55 

seasons indicated by . . 60 

Freezing, why preventive of 

\putrefaction 160 

Fi^ench milk of roses 32 

— — shipping 20 

— polishing 370 

Receipt for the true polish— 
another ditto— improved ditto 
—water -proof ditto — bright 
ditto— polish for turner's work. 
Prepared spirits— strong polish. 
Friction, why productive of 

electric effects 413 

Frosts 258 

Fruit of wax 22, 61 

Fumigating pastiles 127 

Fungi, preservation of, 284, 294 

Fungin 200 

Fusion. (See blowpipe, and 
analysis of minerals.) 



Gallic acid, how procured . . 224 
Galvanism, conducive to mus- 
•cular action., 118 



rAox 
Gblvanism, firing powder by 21 

— lighting apartments by 252 
making medals by 393, 

405, 411 
Gas bunier, bat's-wing .... 136 

by 8 new prooesa • « . . 304 

economy of. 6 

— • jars, graduation of. . . . 87 

manufacture of .113 

^— oxygen, its preparation 

and properties 292, 299 

Gases, effect of on vegetation 328 

Gasometers 185 

Gem-cutter's paste 192 

Geology of Manchester ....319 
Gilding of silver 104 

— process of 365, 380 

Gold powder for gilding— To gild 

bars of copper— In colors- 
Grecian gildinff— To dissolve 
gold in aqua regia— To gild iron 
or steel— By a solution of gold 
— Amalgam of gold— To gild 
by amalgamatien— Glass and 



niwins— Copper by amalgam 
—Steel— To heighten the color 
of yellow gold— Of green gold 
~0f red gold— To separate 
gold fh>m gilt copper, &c. ^- 
Glaciers, remarks on . . 270, 275 
Glass-blowing apparatus .... 201 

process oi 242, 269 

Glass, crystallization upon . . 413 

drilling of 360 

rendered semi-opaque 413 

staining of 250 

— gilding upon 414 

— • tubes, to cut 230 

etching for thermometers 240 

Glue formed of rice 64 

— for modellers 160 

for the mouth 159 

Turkish 112 

Gluten, its properties 104 

Grafting trees 52 

Graduation of glass vessels . . 87 
Granite, artificial, for roads, 55 

Graphic mirror 337 

Grecian painting 351 

Ground nut, w^t it is .... 414 
Gum, British, to make .... 32 
Gunpowderfired by electricity 148 

r by galvanism 21 

Gymnotus, or electrical «el. . 253 



Hair, how sorted into lengths 359 

Hair pencils 31 

Halos, their cause 104 

Harmoniphon, the 272 

Heat increased by cold air . . 144 

passing through glass. . 64 

Heliography. • 215 

Hops 200 

Horizontorium 65 

Horn, how to be dissolved . . 271 
Hyacinths blossomingin water 388 |^ 
Hydrogen, effect of, on the 

salts of silver 195 

Hydrometer 229 

Illustrations of Mechanics, 

review of 62 



Image in 8 globe of water ..232 
Immensity ik the universe . . 406 
Impressions from seals .... 208 

of leaves 352 

Improved milk 51 

Incantations, theatrical .... 24 
Incubation, progress of ... . 51 
Indestruct^ility of matter . . 38 

Indian blow-pipe 156 

— *— ink, maldngof ...... 261 

rubber tub^ 344 

rubber, how moulded 

into shoes 413 

Infusorial animals .... 339, 367 

fossU 37 

Inlaying mother of pearl. ... 64 

Ink of various kinds 164 

Preparation of black ink — gold 
ink— silver ink— indeUbla ink 
—red ink— green ink->-yeUow 
ink— China ink. 

Ink for marking linen 208 

sympathetic 243 

for zinc labels 224 

white H. . 360 

Inscriptions on coin, &c. . . 149 
Insects in cabinets, destroyed 287 
■^ — killed for cabinets, 72, 272 
Insects, history of, 118,131,171 

Instantaneous lights 48 

Iodine, where found 120 

Isomorphism, doctrine of . . 211 
Ivory, artificial 192 

bleached 203 

etching upon 259 

JenningsV night telegraph . . 30 
Joyce's stoves, fuel fee ... . 6 

Lackering, process of ..... • 402 
To prepare brass work— To clean 
old work — ^To lay on the lacker 
—Lacker for brass — Philose- 
phical instruments — Watches, 
watch keys, &c. — Of various 
Unts. 

Lacker, receipts for 312 

Lapidary's apparatus 273 

Lathe chucks 345, 401 

description of. 137 

Laws of Matter and Motion, 

review of 38 

Leather, liquid 280 

patent, varnish for. . . . 128 

Leaves, casts of 1^59 

Lenses, formation of 347 

for microscopes 133 

Letter weights 361 

Letters on door-plates, how 

fiUedup 414 

light, the Bude, Argand, 

Beale, Drummond, &c. . . 187 
light, 'is it a substance or a 

power 56 

light, how deep it penetrates 

into the ocean 56 

light, instantaneous 48 

a painter 15 

houses, new lig^ fbr. . 64 

lighting by galvanism .... 252 

lightning, nqpidity of 125 

difference of sheet and 

forked 207 
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Lightning oanseof 332 

^— subterraneoiit paange of 96 
Lime cement ...••..... ..317 

separation of, from mag- 
nesia 272 

List of chemical snbttancea 260 
Litmnsy discoloration of ... • 172 
Lobsten, why reddened by 

boiling 160 

Longer!^ of bees 389 

Lucifer matches, to make . . 48 
LnminoQi ^^^"1*^1 •••••••• 138 

Mackerel sky 190 

Madder carmine 413 

Magic lanthom, oonstniction 

of 17 

Magic lanthom, screens for 35 

' sUdera for 36, 223 

mirrora 10 

Magnesia, separation of ... . 272 
Magnetic relations of metals 12 

ooi^joring box 41 

Magnetism, its cause 72 

Magnets, to make 306, 348, 373 
By electro - magnetism — Pro- 
duced by tortion — Percunion 
^The solar ray— Mr. Canton's 
method of friction — ^Making by 
single touch — ^By contact — Dr. 
Knisht's method — Dohamers 
meuod — Mr. Mitcheil^s. or 
doable-touoh method— Horse 
shoe jnagnets— Professor Bar- 
low's method — Mr. Knight's 
irdto paste magnets. 
Magneto-electrical madiine 257 
Mandril, query on the motion 

of 176 

Manchester as it is, review of 318 

its geological features.. 319 

Marble, British 266, 291 

cleaning of 232 

engraving on 192 

— polishing of 309 

Marbling paper, &c 302 

Mariner's compass, discovery 

of 71 

Markmg linen, &c 16, 192 

Marmoretum cement 72 

Materials for paper . . 42, 85, 94 

— photogenic drawing . . 26 
Mathematics combinations. . 241 
Matter, indestructibility of . . 38 
Measuring heights by boiling 

water 12 

Mechanical powen .... 150, 155 
Medallions.castingof 190,213,239 

Medallion wafere 413 

Megilph 232 

Mellite 68 

Melloni's perpetual motion . . 193 

MetaUochromy 168 

Metals, conducting pQwer to 

heat 64 

Metals,their magnetic relationsl3 

Met^ric paper 80 

Meteors, the November .... 4 
Meteorology, advantages of 180 

— ancient history of 36, 117 
Microscopes, the use of .... 128 

and telescope 376 

compound, described. . 161 
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Microscopes, simple 133 

To make a Stanhope lens — Sphe- 
rical lenses— Water ditto — 
Varnish— Natural ditto. 
Microscopic objects 276 

— cutting of 145 

^ mounting of 196, 244, 274 

Migration of swallows 219 

Milk and casenm 51 

— — improved 51 

paUs, of rinc 80 

— of roses 32 

Mineral oil 61 

precipitates 272 

Minerals, analysis of 245, 222,169 

Minute objects. • 16 

Modeller's glue 160 

wax 272 

Moistura in plants 159 

Morasses 126 

Mosaic work 351 

Moss 103 

Moulds, elastic 165 

Mouldiness, how prevented 112 

Mouth glue 159 

Muscular action promoted by 

galvanism 118 

Mushrooms, effect of upon 

the air 255 

Mysterious circles 15 

Nail making in America .... 6 

Naphtha 61 

Narcotine « . . 123 

Nature of coal 61 

NautUus 103 

Needle, why a fine one floats 56 

Night telegraph 30 

Nitric acid, action of on char. 

coal 88 

Nomenclature, chemical 230, 260 

November meteore 4 

Nuts, preservation of 368 

Oak trees for shipping .... 15 

Objects, minute 16 

Oil on water, effect of. 133 

painting 265,316, 340, 371 

Neoessary tools and materials- 
Principal colors for painting- 
Tints, how composed — Cau- 
tions in mixing ditto— Portrait 
painting— Processes for paint- 
ing flesh— Draperies— Back- 
ground. 

Oils, different kinds of 267 

essential, how distilled 359 

■^— mineral 61 

purification of 208 

Optictd deceptions 71 

Organic and inorganic 'king- 
doms Ill 

Ornaments for moulding. . . . 259 
Oxalic acid found in lichens 88 
Ox gall paste, preparation of 359 
Oxidation of copper-plates . . 154 
Oxygen, properties of. . 292, 299 
1. Preparation of, from vegeta- 
bles— 2. Black manganese — 3. 
Ditto, and sulphuric acid— 4 
Preparation of chlorate of po- 
tass — 5. Combustion of a taper 
—6, 12. Different colored lights 
—13. Ae-kindles a nearly-ex- 



^ tinguished Are— 14. Ignition of 
charcoal — 15, 22. Combustion 
of the diamond, sulphur, phos- 
phorus, ditto under water. 
Homberg's pyrophorus, of a 
watch-spring, sine, lime, anti- 
mony and cast iron— 23, 24. 
Supports animal life— 25, 26. 
Causes the red color of the 
blood— 27. Specifio gravity of 
—28. Keutru properties of— 
29. Stimulating efiects of:— 30. 
Effect on a glow-worm— 31 . 
Colors of heated steel— 32. Me- 
tallic oxydes— 33. Gallates— 
34,35. Restoration of the color 
of litmus— 86. Restoration of 
faded silks— 87. Bleaching ef- 
fects— 3& Change of color in 
sulphur. 



Painter, rules for guidance of 31 1 
Painting dioramic views .... 227 
Grecian or Persian. ... 351 

— magic lanthom sliders, 

36, 223 

— - materials for 266 

in lamp-black and soap 271 

inoa..265, 316, 342, 371 

sailcloth 285 

terms, &c 13, 54, 91 

transparencies 195 

Panorama 100 

Paper, different kinds of . . . . 43 

for tracing 124 

materials for . . 42, 85, 94 

— meteoric 80 

nautihis 103 

origin of 200 

paste 62 

powder, or pollen .... 62 

sizes of 43 

Pftpier mach^ 61 

Parabolic mirrora, metals for 414 

Parlor Magic, reviewed 14 

Parhelia and paraselense .... 104 

Pastiles, fimiigating 127 

Paste for gem cuttera 192 

imperishable 368 

Pearls, bleaching of. 96 

formation of 279 

Pencils, ever pointed, to make 1 128 

hair, to manufacture . . SI 

Pendulous printing press. ... 6 

Pendulum 74 

Pens, manufactura of 218 

Perfume of flowers, to extract 16 
Perpetual motion, Melloni's 193 

Persian painting 351 

Petrifaction, nature of. 75 

artificial 76 

Petroleum 61 

Phantasmagoria 17 

screens for 35 

sliderefor 282 

Philosophy in Sport, review of 263 

Phenakisticope 72 

Phosphorus, used in lucifera 3 1 1 
Photogenic drawing, 18, 26, 34, 58 

application of . . . . 27i 34 

new paper for ....*.. 109 

by artificial light .... 69 

Daguenre's notes .... 116 

Phrenology 385 

Pictures, cleaning of 232 
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Pichiret, tmuferring to new 

canyass 411 

Pith balls, to make 179 

Planetary motion, cause of . . 309 
Plants grown in water. .141, 147 
<— — internal stroctnre of . . 355 

-^— Inminons 400 

■ moisture in 159 

Plumbago 68 

Pneumatic filterer, Beart's . . 50 
Palmer's 50 

— telegraph, Crossley's . . 4 
Polishing, French 370 

marble 309 

— plaster figures 180 

— — stones, gems, &c 274 

wood in the lathe .... 110 

Ponds, why certain of them 

do not freeze 104 

Poor man's barometer 96 

Portrait painting 316 

Po8tage,new 288 

Potassium, how procured • . 200 
Preparation of coal gas ....113 

caayass for painters . . 128 

Prepared charcoal for fuel . . 6 

Preserving birds, &c 5, 30 

■ ' insects 131 

paste for 8 

Printer's rollers, to make ..388 

Printing by electricity 77 

— - improvement in 241 

Prints, to copy 232 

— how transferred to wood 271 

Promethean matches 48 

Protean pictures, how painted 312 
Pump, temporary nautical . . 112 

Purple of Cassius 278 

Putq|faction,preventedbyfrostl60 
Pyrofchori 103 

Quicksilver boats, principle of 1 76 

Quills, to clarify 88 

tluinine 123 

Railways. ... 172, 181, 197, 214 
Bainbow, why ring formed . . 72 

Rain and the rainbow 186 

Rain guages 256 

Raising vessels by vrind .... 288 

^pidity of lightning 125 

! ftaiity of the air 15 

'. Razor, why improved by dip- 
ping in hot water 160 

. Razor strop paste 240 

! Re-production of statuary . . 48 

: Resin bubbles 63 

Respiration of animals 45 

of fidies 72 

Revival of inscriptions. 149 

Rice glue 64 

■ harvest in Grermany • . 328 

paper 367 

Ripple marks 190 

; River scythe 255 

'. Roads, artificial granite for . . 55 
I, bleaching of, by sulphur 32 
itten wood, why luminous 72 

lail-cloth, painting of. 285 

|$alts, chemical 101 
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Scorpion in England 280 

Screens for magic lanthoms 35 
Screw cutting in the lathe ..197 
Sc«]d^tor's models, oompod- 

tionfor 168 

Seals, leaden moidds for ... . 328 
■' fine impression firom . . 208 
— ^ of bread,gum andglass 184 
Seasons, &c. indicated by 

fossil wood ..*••. 60 

Sections of fossil wood .... 55 

— of recent wood 146 

Seeds, how known to be ripe 112 
«— ^ method of dissecting . . 316 
Sensitive leaves, how made . . 312 

Serpents Ill 

Shdls, cleaning of 95 

Shipping, French 20 

Of3c trees for 15 

Ship and sea, automaton. ... 73 
Shoes, how made of Indian 

rubber 413 

Shot, manufiEu;ture of 168 

Sidereal Heavens, review of. . 406 

Silkworms, kinds of. 151 

Silver, how gilt 104 

Singing of a kettle explained 72 
Slitting stones, gems, &c. . . 274 
Snow, form of the flakes of • • 32 

— inflammable 309 

— why it is white ^07 

Soaps, different kinds of ... . 300 

Hard soaps— marbled— soft— Na- 
ples — pearl or almond eream— 
hard toilet— Windsor— soap au 
bouquet — cinnamon soap — 
orange fiower— musk — bitter 
almond — transparent— Castile 
—cocoa nut oil soap. 
Soap, Becoeur's arsenical. ... 8 

— suds for nourishing 
flowers 192 

Societies, learned of London 320 
^-^ literary of London. . . . 3^ 
Soda, nitrate of, as manure. . 414 

Solders 270 

Soot as manure 80 

Sounds of volant bodies, why 176 
Spectacle Secrets, reviewed . . 23 
Specula for telescopes, alloy 

for 240 

Specula for telescopes, form- 
ing of 347 

Spider, the 136 

Sponge, bleaching of 398 

Springs, phenomena of 394,378 

Staining glass 250 

Stains removed from books.. 160 

Stanhope lens 133 

Starch formed into sugar. ... 112 
Statuary, re-production of . . 48 
Steam boiler described .... 225 

engine explained 289 

— — - towing on canals .... 246 

weight of 232 

Steamer, lengthening of a . . 255 

Steel, kinds of 382 

preservation of from rust 160 

pens, how browned or 

bronzed 413 

Stencilled letters, how made 414 

Still, description of 153 

Stoboscope 72 



Stones used hi the arts ....205 

Storm passes 112 

Straw hats, how whitened . . 160 

Structure of plants 355 

Strychnine • 123 

Substances, anti-inflammable 101 
Sugar, decomposition of ... . 144 

from wood, starch, &c. 112 

kinds of. . . . 326, 334, 363 

Sunbeams, why do they extin- 
guish a fire 160 

Surf of the sea, cause of .... 237 
Swallows, migration of .... 219 

Tanning 334, 357 

Tea 188 

plants usedfor 258 

Teeth of wheels, laying out the 167 

Telegraphic alarum 49 

Telescope and microscope . . 376 

Tellurian, horizontal 250 

Terms of art 13, 54, 91 

Test tubes, graduation of. . . . 87 

Temperature 135, 142 

Thaw, its effects on hou8es,&c.l60 
Thaumathrope explained. . . . 263 
Theatrical fires 328 

incantation 24 

Thermometer 115 

Threshing machine, best. . . . 414 

Thunder storms 199 

effect of , upon beer .. 56 

Tin vrare, lacker for 312 

Toads in museums 56 

Tobacco pipes, query on ... . 360 
Tortoiseshell boxes, how made 408 

- imitation of 240 

joining of 400 

Tons les mois, a fecula so 

called, what 72 

Tracing papers 124 

Transferring of prints • . 72, 304 

pictures 414 

Transparencies, painting of. . 195 

box for 330 

Traveller's live preserver. . . . 288 
Trees, on the grafting of. . . . 53 
Trisecting an angle 207,312,336 
Tunnel through the Alps. . . . 192 

Turning hrge balls 361 

Typeface 255 

Vancouver's cement 271 

Varnish for boots and shoes 296 

balloons 128 

electrical purposes. ... 80 

lenses 134 

patent leather 128 

Vegetable life, tenacity of . . 368 

productions of England 8 

skeletons, to make. ... 52 

Vegetables,,respiration of . . 44 
Vegetation in arsenic ...... 88 

Ventriloquism 396 

Vermillion 328 

Victoria Regina, account of. . 21 
Vinegar aromatic, to make . . 56 

Ultramarine, making of ... . 308 
Universe, immensity of the . . 4C6 



Digitized by 



Google 



420 



INDEX. 



YAttX 

Wafers, mannfketiire of ... . 167 

— medallion 413 

Wash belli, to make 301 

Watch-glasses, qoerj on. . • • 413 
Water, action of on melted 

glass.. 152 

Water as an aliment 163 

— — effect of, in a newly- 

paintedroom 207 

Water impregnated with iron 159 
-^— purification of 152 

— rendered colder than ice 199 

Water-spouts 121 

W«, how bleached 160 

dentiit's 360 
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Wax modeOfaig 272 

-^— how cat into sheets . . 312 

-^—figures 163 

■ extrsctedfromthehonej 

comb ..» 96 

Wax flowers, making of.... 143 
-.— fruit, nuddngof ..22, 60 
Wheat, why not flourishing 

near the barberry 56 

Wick of a lamp, query on .. 56 
Wind, why it comes In gusts 72 

preraleut in Britsfai . . 32 

Windows, crystallisation of. • 413 
Wire, how covered with ooC* 
ton 160 



Wire, inafiihie (o corer wiHi 

wax • 76 

Witdies, dance of « 233 

Wood engraving, tools liaed ii^ 82 

— process of .. • ^. 98 

-»— matoislsflar ••.••/.. 78 
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Yesst 278 
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-—temperature 344 
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Black-lead pencils 184 

Blsst of iron furnaces 296 

Blue color for artiste 400 
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Caloric from water 376 

CaUofssoftTsmish 208 

Caoutdiouc, working of ... . 80 
Carbon destroys bitterness . . 16 
Carbonic acid, effect on the 

hmgs 62 

Carbonate of potash, origin of 152 
Caustic potsah, preparation of 47 
Cement for Derbyshire spar 200 

China ink, spurious 24 

Chronometers, rates of .... 28 
Combustion widiout flame . . 48 
Composition of the atmo- 
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Copal, to dissolve 128 

Copper for engraving ...... 176 
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moved 136 

Crystals in living vegetables 144 
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Galvanism, discovery of ••••344 

German rasor hone 384 

Gluten in grain 8 

Gold sheading for ships .... 400 

Hardening of steel dies .... 104 
Heat incraased by cold air . . 144 

Ice, crystalUaation of 248 

In^ rubber carpete 64 

Inlian ink, substitute for ..384 

Ink void of free add 352 

Imitative wax candles 48 

light for lightJiouses 64 

light produced by crystallisa- 
tion 368 

Light of the sun and moon. . 112 
Lunar dimate 216 

Maiae, native country of . . . . 232 
Melloni's experimente on heat 77 
Method of preserving eggs . . 136 

Mildew, remedy for 296 

Minim measure, new 280 

Mole, iSbe habite of 296 

New light 128 

OH for chronometers 288 

— got out of boards .... 184 
Ottarofroses r... 48 
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Phosphorus.* •••• 8 

Plante, revival of ^....328 
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Salt, manufSustnre of 272 
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Seed down of typha fbr bed- 
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Sewing on glased calico .... 55 

Solar rays, action of 326 

Spedesoffosdl 256 

Spontaneous plante 120 

Substitute for Indian faik. ... 136 
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Wind, propagation of Iw j 
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Contents of Part 1. 7d.— Th« Camera ObMvrm 
— Electricity— PiieuniadcTelegraph — Norember Meteors 
--Sklnofng. Stufflns, and Preterviiig Birds— VegeUble 
rrodnctioiu or England — Optic* and Optical InsUraroenta 
•^Magic Mirrors— .Measuring HeighU by Boiling Water 
—MagDetic Relations of Metals— Alcohol— Drawing and 
Patntfng— Rarity of ihe Air— Magic Lanthom and Pban* 
tasmagoHa— Photogenic Drawing— French Shipping- 
Firing Gunpowder by the Galvanic Battery— Victoria 
Regina— Art of Making Waxen Fmit— Casks to live in— 
Rales of Chronometers— Night Telegraph— Carving Ca- 
meos — Manufacture of Hair Pen-ib. MuceUanim, 
ii^iew, Queriei and Jnswen, &c. 

Part fty 7d.— Photogenic Drawing— Reprodiictl<m of 
Statuary -.Mai;ie Lanthom and Phantasmagoria — Me- 
teorology — Fusail Infus ria— Nelson's Monument — In- 
stantaneous Lights— Magnetic Conjuring Box and Au 
tomaton Soothsayer— Aeilopodes — Electricity ^Respi- 
r<tion of Animals and Vegetables— Materials tised for 
Paper — Caoutchouc Balloons — Atmosphuric Railroad — 
Ottar of Roses— Pneumatic Filterer— Teleoraphio Ala- 
rum— Beart's Patent Filterer— Caseum and Milk— The 
£ccaleobeon — Grafting Trees— Veaetable Skeletons — 
Terras and Materials of Ari— Resin of Benzoin — Artificial 
(>ranite Roads— Microscopic Sections — Climate indicated 
bv Foesil Wood — Waxen Fruit— Bituminous Substances. 
Rfviewt. Miscellanies: To Color Unsized Prints- 
Resin Bubbles, New Ltght for Lighthouses. Itc. 

^9iet 9f 7d.— Anamorphosis — Fermentation — Bitn- 
minoos SubiUnces — StuiAug Birds— Photogenic Drawing 
— Optteal Deceptions — Fhenakisticop« — Abtomaton Ship 
and Sea— Clock Pendulum — Animal Heat— Nature of 
PetrifacUoo— Machine to Cover Wire with Sealing Wax- 
Printing by Electricity— Melloni's Experiment on Heat- 
Wood Engraving— Preparation of Phosphuret Of Lime^ 
— Powerful Electro-Magnet — Working Caoutchouc — 
Zino Milk Pails— Electricity- Materials for Paper- Dew, 
Huar Frost, Fog. Cloud«. and Rain— Artificial Pearls- 
Vegetation iu a Solution of Arsenic— Action of Nitric Acid 
on Charcoal — Graduation of Gas Jars, &c. — Royal Bo- 
tanic Garden— Cow Tree — Terms of Art— Materials for 
Paper— Cleaning Shells— Subtenraneoiu Passage of Light- 
ning — Poor Man's Barometer. Qaeriet. Mi*C€Uanie*,b.c 

Part 4y 8d.— Wood Engraving- Anti-Inflammabl* 
Substances — Panoramas and Cosmoramas — Chemical 
Salts — Moss— Electrical Machines— Motion of Camphor 
on Water— Photographic taper- Polishing Wood. Ivory, 
Horn and Tortulsesheil— Organic and Inorganic Kingdoms 
—Serpents— Crystallized Tin— Turkish Glue— Storm 
Glasses— Preparation of Coal Gas— Ihe Thermometer- 
Notes on Daguerre's Phot«>ffTaphy— Meteorology of the 
Ancients— Galvanism on Muscular Action— Insectl — 
Artificial Coral for Grottos— Waterspouts — Vegetable 
Alkalies and Bases— Tracing Papers— Hapidlty of Light- 
ning— .The Barometer— MuraMes—^migatiiM Pastlles— 
Oil on Water— Mlcrosciipcs— Colored Clouds— Tempe- 
rature. Queries and Aiuietrs. Miscelkmies, tic. 
Part 5, 8d.i — ^Tuml og— Luminous Animals— Waxen 
Flowers— AcUonufCoUl Air in Increasing Heat— Cutting 
MicroseoplcObJecU'-Decoinposiuon of bugar-Asphalte— 
Cirowing Plants and Cuttings in Water — Firing Gunpowder 
t>y Electricity — Revival of the luscriptiuns on Coins — 
Iblechanioal Powers— Copper in Ammonia— Silkworms- 
Action of Water on Melted Glass— Distillation— Oxida- 
tion of Copper Plates— AuU-dry Rot— Ind.an Blow-Pipe 
—Artesian Wells — CasU of Leaves — Mouth Glue- 
Moisture in Plants— Microscopes— Water as an Aliment 
— Wax Figures — Manufacture of Inks — Elastic Moulds 
—Electricity— Wafers— Laying Out the Teeth of Wheels 
— Metallochromy — Shot — Bronzing Iron — Composition 
for Sculptors' Models— -\nalysls of Minerals— Insects- 
Railways — Daguerrotype — Concrete — Writing Fluid. 
Queries and Anstetrs. Miscellanies, &c. 

Part 6y 7d— Electricity— Photogenic Actinometer— 
Plaster Casts — Meteorology— Railways — Glass. Bread, 
and Gum Seals— Gasometer— Rain and Rainbow — Casts 
of Sculpture — Bude. Drummond. and other Lights— Tea 
—Mackerel Sky — Casting Me<lallions. &c.— Artificial 
Ivory— Perpetual Motion— Effect of Hydrogen on SalU 
of Silver — Painting Transparencies — Mountira Micros- 
copic Objects— Screw Cutting in the Lathe— Eutcraving 
by Voltaic Action— Thunder Storms— New Blue Color — 
Echoes — Paper — Hops — Fumiin — Glass Blowing- 
Bleaching and Dyeing Ivory— Doctrine of Catalysis — 
Stones used in the Arts— Distillation— Pnrfylng Linseed 
Oil — Inks for Marking Linen — Compeaition Ornaments for 
Picture Frames — Wax Impressions from Seals. Queries. 
Miscellanies, &c. 



Part 7, yd.— Bacbhoflber's Electro-Manietlc Ma- 
chine — Doolrine of Isomorphism — Casting Medallions. 
ice — Railways — Heliography^ — Electro- Magnetic Sus- 
taining Batteries — Manuf^icture of Pensi — Permanent 
Slectro-Magnet ' Analysis of Minerals — The Clouds 
Prognostics of the Weather — Painting Magic Lanthom 
Sliders— Coal Mines of Bohemia— Ink for Zinc Lables— 
CoosumptioD of Staple Article)i in England— Gallie Acid- 
Steam Engine Boiler— Dioraroic Painting— The Hygro- 
meter— Cutting Glass Tubes, &c.— Chenrical Nomencla- 
ture—The Dance of Witcbee— Manufacture of Carmine 
— DisUIlstion— Surf and Swelling of the Sea— Fancy 
Woods— Foils— Raaor Strop. Miacellames, &o. 

Part 8j 8d.— Mathematical Combfnatldll — Glass 
Blowing— Sympathetic Inks — Mounting Microscopic 
Objects — .\naly!tis of Minerals — Dye Wood— Horizontal 
Tellurion — Staining Glass — Machinery moved by Electro 
Masnetism— Fancy Woods— The Electrical Eel— Effects 
of Mushrooms on the Air— River S(7ihe — Lengthening 
of a Steamer — *mpreBsion« from Leaves — RainGuages — 
Magneto- Electrical Machine — Plants Used as lea- 
Etching Ivory — Ornaments for Mouldmg, flic —Chemical 
Nomenclature— Indian Ink— Oil Paintlnff— BritUh Mar- 
bles — Oils and Fats— Case-hardening — (ilaciers — Solders 
—The H a rmoniphon— Separation of Lime and Magnesia 
-The Lapldarv's Apparatun — Glaciers — Objects for 
Microscopes — Blowing up of the Royal George — Purple 
of Casnius — Manufncture of Yeast— Formation of Pearls — 
Black Chalk. Miseellanies. Queries ana Answers, he. 

Part 9. 7d.— Moveable Magic Lanthom Sliders — 
Glass Blowing— Preserving Funsi— Painting Sail-Cloth, 
flic— Frosts— Fancy Wooda — New Postage — Bags of 
Wind for RaUiiw Vessels— The Bude Light— The Steam 
Engine— British Marbles— Oxygen— OU Paintins— Cheese 
Cement for Wood, China, ac. — ^Varnish for Boots and 
Shoes— Chinese, or Artificial Fire-Works— Life of a 
Plant — Soaps— Marbling of Paper and Book Edges — 
Ammals in Whitening, Chalk, fltc. — Transferring Impres 
aions of Old Prints — Gas by a New Process — Making and 
Preserving Artificial Magnels— Simplest Electrical Jar — 
Ultramarine — Floor Cloui Manufactory— Polishing Mar- 
bles, fltc— Inflammable Saow— Cause of Planetary Mo- 
tion— General Rules for the Painter. Queries and 
Answers. Miscellanies, fltc. 

Part lOy 8d. — Electrical Experiments flc Apparatus- 
Method of Dissecting Seed»— Oil Paintlnii— Lime Cement 
—Easy Method of Making Barometers— The Oxy. Hydro- 
gen Blow-Pipe — Bone and the Substances composing it^ — 
Acoustics — Oxygen — Sugars— Vermillion — Effect of 
Gases on Vegetation — Leaden Moulds for Seals— Thea- 
trical Red and Blue Fires— Rice Harvest in Germany — 
Astronomical Apparatus — Animal Life in Nova Zembla— 
Atmospheric Electricity— Tanning— 'Woliaston's Camera 
Lucida, Amici's Ditto, and Alexander's Graphic Mirror — 
Animalcules, or Microscopic and Infusorial Animals— 
Burnishing—New Species of Cotton— India Rubber Tubes 
— Appeodafea lo the Lathe — Forming Lenses and Specula 
fur Telescopes, &c— Making Artificial MagneU— Red- 
Chalk Crayons— Chemical Action — Grecian or Persian 
Painting— MoaaicWork — Impressions of Leaves. Queries 
and Answers. Miscellanies, he. 

Part 11 y 7d.— Chladni's Figures— Structure of Plants 
— Tanning — Letter Weighing Machines — Tumtnff Large 
Balls — Sugars — Aerostation — Gilding — Rice Paper — 
Animalcules, or Microscopic and Infusorial Animals — 
BleachiiM Sponge — Anti-Attrition Powder — Imperishsble 
Paste— Preservation of Nuts— Tenacity of VegeUble 
Life — Covering Wire for Galvanic Purposes, &c.— 
French Polishing— Oil Painting — Chemical Action — 
Making Artificial Magnets— AcUon and Reaction— Tele- 
scope and Microscope— Electrical Experiments— Pheno- ' 
roena of Springs — Eudiometers— Gilding— Climate of { 
London — Enamelling — Shining German, and other I 
Blacking. MisceUames, flic. 

Part 12, 8d. — Phrenology — Bromine — Making 
Printer's Rollers — Hyacinths Blossoming under Water^* 
Longevity of Bees— Crystallization— Cleaning of Engra*. 
vings— Eosraving by Voltaic Electricity — Phenomena of 
Springs — Ventriloquism — Enamelling— 'Broniing-Argand 
Burner — Luminous Plants— Appends ges to the Lathe— « 
Lacker.ng— On Albumen — ^Tortoisesnell Boxes — ^Aeros- 
tation — Transferrtng Old Paintings to New Canvas— 
Title, Preface, and Index. MisceUanies, flic. 

The above 12 Parts ^ femiatninp upward* qf 23(1 
EfiffravinffsJ form Vol. I. of thit Maffazine, 
Price, in Emboeetd Cloth and Lettered, 8#< 
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Oontenta of PAit 13, 8d.— Astronomlcml lUns- 
tratioBs— Citric Acid— AtuKMplMric Electricity — Cliemtcal 
Element*^ TIm Eccentric Cbook— Vwoiihing— Plioapburic 
Meteors — Blow-pipes — Grove's Voltaic Battery— Arsenic 
contained natorallyin the Human Body*— Preparation of Gold 
Beater's SUn— Drying Sea Weeds-Progress of Rail- ways— 
Geology— Process of tbe Daguerreotype— Ruling Maciuoes 
—Enptian Blue — Mr. Smee's Galvanic Battery — Metliod 
ofPresenrini Moeses — Giases for the Latbts— ArtiAdal 
Pear l s ■ ■ Lands cop e Painting— Action of Colored Liflht on tbe 
Growtb and Germination of Plants. Mi$e«UaMm : Consump- 
tion of Smoke— Irish Gold Mines, Aw. 
PATt 14, 8d.— Domestic Green-Hooses and Ferneries 
—Chromium and its Combinations— Preparation of Sbeep- 
Skin Rugs— Former High Temperature of Europe— Silvering 
and Unniog— Emnraving on Glass— Native Oil of Laurel- 
Dyeing Wood or Veneers, Aic— .Kccentrie Turning— Colors of 
Steam and of the Atmosphere— Silkworms— Summer ihinks 
— Analjrxing German Silver— 'Electrical Induction and Distri- 
bution—Preparation of Specimens of Plants — Varnisiiing- 
Durability of Stone— Preparalion of Catgut— Artificial System 
of Botany— Hydrogen— Ivory Paper— To Measure Light — ; 
Landscape Palntii^;- Harness Paste and Polish — Galvanic 
Apparatus — Making Napoleon Medali — Wooden Marbles — \ 
Spontaneous Combustion — Staining Wood, ttc Queriet, ' 
JauceUanMsf ; Preparation of Horn- Photometrv — Frvsh- 
Water Plants— To remove Stains of Lunar Caustia 
Part 15| 74. — MetaUochromy— Preparation of Specimens 
of Plants— On Grinding and Polishing Lenses— Domestic 
Greenhouses and Ferneries— Safflower — Method of Perma- 
nently Fixing, Engraving, and Printing from Daguerreotype 
Pictures— Manufacture of Stard>—Ori{anicRemains>— Painting 
in Crayons — On the Flame of a Candle — CofTee — Preparation 
of Catgut — Patent Gelatine— Practical Management uf Bees 
-^•searches on Charcoal — ^The Myriamoscope — Lltttograpby 
-^Action of Water on Melted Glass— Colors or Painting on 
Velvet. Satin. Silk. &c.— Singular Applicatiun of Heat--G;il- 
vanic Batteries— On Madder as a Dye Drug— Specific Gravity 
—'Making Shagreen — New Filtering Machine — Preparation of 
Gold-Leu— Japanning Tunbridge Ware. Mi$eeUanie$ : La- 
pidary's Work — Horticulture — Tracing Paper — To make 
Spruce Beer — Colors produced in Plate Glass by the Sun's 
Rays— Steam Boilers— Fire Eseape. 

Part 16. 7d.— The Diorama— Illustrations of the Unnean 
System. Naming Plants. &c— Frozen Well — Utlmgraphy— 
Assam Tea— Metellochromy — Crystallised OmamenU. Alum 
Basketi. &c.'— Effecto of Mushrooms on the Air — Influence of 
Points in Electricity— Preventing the Decav of Wood— The 
Single Kaleidoscope — Discovery of the Mariner's Cumpaits— 
Animalcules— Improved Method of Drying Plants— Imitative 
Wax Candles — French Phosphoric Matches— Spirit from the 
Bilberry — ^Bebne's Sculptor's Instrument— Copper in Natural 
Products — Spencer on the Electrotyi>e— Mud Apparatus for 
Stetun Boilers — Assaying of Metallic Ores — Coloring In- 
sects—Preparation of Pure Tellurian— Colors of Flame — Gas 
from Grapes— The Mulberry- Apparatus for Lithographic 
IMnting— New Metal Latanium— Indian Mode, of Preparing 
tbe Penumed Oils of Jasmine and Bela— Etching upon Glass 
Pigments— Copper-plate Printing Inks, &c. 
Part 17| 8d.— Busby's Hydraulic Orrery — Objects for 
tUo Kaleidoscope— Horsley's Galvanic Battery — Fluid Sup- 
port; Swimming- Assayi^ of Metellic Ores— On Pricking 
Organ Barrels — Preparation of Pigments — Manufacture of 
Marbles, Bullets, and Shot — Japanning Tunbridge-ware — 
Nebula — WagstafTs Wire Covering Mach'me — Profile, or 
Silhouette Instrument — Baldrence's Tracing Instrument — 
Printing Ink — Fundamental Principle of Wheel-work — 
Preparing Skeletons — Crystallization of Alum — Collecting 
British Insects — Influence of Points in IQectricity— Manufac- 
ture of Phosphorus— Purification of Water on Sea Voyages — 
II lustrations of Botany— Chemical Tests — Count Val Marino's 
Apparatus for Making Gas from Tar, &&— New Zealand Flax 
— Cause of Electro-Magnetic Action — Locomotibn and Loco- 
motive Machinery— Gilding of Metals by Electso-Chemical 
Action— Lithography. MuceUaniea, Uc 
Part 18, 8(L— Aerated Waters— Solar Spectrum— Illus- 
trations of Botany — Animal Strength — Lime in Agriculture — 
Meteoric Stones— Colored Printing Inks— Fluid for Writing 
on Knife-blades, Saws.&c— Atmospheric Railway— Collecting 
SheHs — ( hemical Tests— Charcoal Galvanic Battery— Plants 
in Living Rooms— Electrical Attraction— To Fix Black-lead 
Pencil Drawings — Liquid True Blue— Booxbinding — Biddery 
Ware — Comparison between the Light of Candjes, Lamps, ^ 
and Gas— Bees' Wax — Dead Lime — Hints on Using the j 
Microscope— Photography— Blue Writing Ink— Lithography 
—Agency of Man in the Distribution of Plants — Proceedings 
of the British Association tot tbe Advancement of Science — | 
Blow -pipe— Maclaurin's Machine for Stump Engraving— Oil 



Color CakeR— Bismuth. Fusible Metal, and Melall 
Staffing and Skinniug Animals. Miscellames, &c. 



Part 19. 7d«—Varley*s Graphic Microscope andTeleseoft 
—Preparation of Pigments— Japanning— Hints on Using (r i 
Microscope— CheroicHl Tests — Williams's Transferography— 
Asoertainin| the Intensity of Light — Sealing-Wax — Formation 
of Peat— Trie Hour-Glass— On Pepslne. the Digestive Prin. 
dple— Blow- Pipe Jet— CoaUnff Metallic Plates with Iodine for 
the Daguerreotvpe— Electricsl Transference, and Devices on 
Glass— The Tide a true Barometer— Transparent Painthig 
-Autography- Lifting of the Kremlin Bell— Scouring, or 
Renovating Articles of Dress — Pyrotechny, or the Art of 
Making Fire- Works. MuceUarUet: Yeast— India Rubber- 
UtiUty of Phrenology in Wig Making. 
Part 80, 7A. — Professor Olmsted's Patent Stove — 
Painting Transparendee— On the Cause of the Increase of 
Color by the Inversionr of the Head— Machinery — ^Prepara- 
tion of Pigmente — Cutting the Teeth of Clock Wheels^ 
Creosote— Printing Fine Wood Cuts— Hardening of Files- 
Application of the Physico-Chemical Sciences to Arte and 
ManufactuAs — Fumigating Apartments — Galvanic Batteries 
— Gold and Sliver Fish — Electricity of High Pressure Steams 
Composition Ornament Making — Accumulated Electricity 
— Marsh's -Apparatus for Detecting Arsenic — New Sun Dial. 
Miicellamet : Bergamot Oranges — Mode of makii^^heet Lead 
in China — Coloring Marble — Pelosine — Electrical Telegraph^ 
Electrical Clock- Adhesion of Glue, he. 
Part 81, 7d '^ Locomotive Engines— Making of Glass 
Beads — Fi^works— Parallax — Shape and Heat of the Earth- 
Glass from Bones — On the Colors of Natural Bodies— Mag- 
netic Apparatus and Experiments — Caution to Blectrotypisis 
— Cbemical Tests— The Diamond — Building Cements— -istar- 
geon's Electro-Magnetic Sphere. Au;. — Purification of Ox- 
Gall— General Efl'ecte of Heat— Use of Sand for Ciutings of 
Trees, &c.— Fuel — Graduation of Hydrometers — Amott's, 
Joyce's, and the Chunk Stoves — Extracte from the Dictionary 
of Arts and Sciencex — Preparation if Feathers — Migration of 
Butterflies. Miscellaniei: Colured Lithographic Priutiuj 
New Musket— Transparency of the Ocean —Respirattoi 
New Metal Button — Ink prepareu \^ ith Prussian Blue- Action 
of Sea Water on Glass. 

Part 88y 8d.— The Oxy-Hydrogen Microscope — Prepa- 
ration of Pigments — Organ btops — Innnite Divisibility of Mat- 
ter — Migratory Fish — Remarks on Comets — ^Electrical Expe- 
riments — Photogenic Dyeing — Gum — Manufacture of Pen- 
cils — Management of the Oxy-Hydrogen Microscope — Che- 
mical Tests— Objecte for the Oxy-Hydrogen Microscope — On 
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